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PREFACE    '0  CANADIAN   EDiiiO^. 


nadfit  in 


Thjk  prd«ent  «(iiUoo  of  Harjibtin  arnitn  h  Ans^matic 
{A  mjk  simply  a  reprip^  of  th«  Bnglwh  w<)ck.  Sew^al 
articles  have  be«ti  iufcroduccJ,  which,  it  k  ii(tp£Hi,  will 
reixl-er  tb«  book  mor^  usrviiil.  Sorne  of  tho«o  will  be 
lound  on  pp.  88-40,  4.5,  48,  6i,  92-95,  116.  From 
Simpl«  luterost  to  Proportion  tlie  work  has  almost 
alto<,uither  bo^n  re-writt-en.  Important  subjccta,  auch 
as  Discount,  Stocks  and  Bhaaos,  Exchange,  Ac,  have 
been  trpatod  at  mncli  gi('at<*r  longtii  than  hi  onr  ordinary 
toxt-books.  8om«  ai'tioh>g  of  a  praotioal  bnsinesB 
nature,  not  usnivlly  formcl  in  school  aritlimetioe,  snoh  as 
Equation  of  Acoonnts,  p.  188;  Partnorehip  Bettlo- 
ments,  p.  224 ;  hare  been  introduood.  For  tliesA  we 
ate  i'idebtuil  to  Mr.  8.  O.  Boatty,  late  Principal  of 
Ontario  Commercial  College.  S[>ecial  oare  has  been 
taken  to  adapt  the  work  to  the  wants  of  Uie  business 
eommuiiity.  Eianiination  Paperi  of  a  somewhat  diffi- 
cult cliaracter  liave  been  a<ldod  to  each  cliapter.  The:-je 
are  designed  to  stimulate  the  student  to  think  for  him- 
ielf,  and  to  assist  liim  in  preparing  for  the  different 
official  oKaminations.  In  order  to  render  the  work  as 
com[)lote  as  possible,  an  Appendix  1ms  been  addt)d,  in 
which  the  aubjoots  of  Interogt,  Discount,  and  AnnuitioB 
have  been  treated  algeb)"aica]ly. 

We   have   to    thank   Dr.    IVfcLellan   for   hints  and 
advice  during  the  prog^ress  of  the  work, 

Toronto,   August,   1877. 
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ARITHMETIC. 


L  On  tne   Method  of  E-epresenting   Numbers 

by  Figures. 

1.  Abithmrtic  is  the  science  which  teaches  tlie  use  d 
numbers. 

2.  The  number  on^,  or  uni^,  is  taken  as  the  founda- 
tion of  all  numbers,  and  all  other  nuiiiberB  are  derived 
from  it  by  the  procoaa  of  addUion, 

ThuB : 

T-wo  is  the  autnbor  that  results  from  addinf»  ons  to  one; 
Tk-rae  is  the  uumber  that  resultfi  from  aJdinj^  i>m  to  two  ; 
Four  is  the  number  that  resulta  from  adding  o»*«  to  Vtree; 

and  so  on. 

3.  By  means  of  the  sjmbols  or  :&garefi 

18840678     0, 

called  the  nink  sionifioant  digits,  together  with  the 
symbol  or  figure  0,  called  21ebo,  we  oan  represent  num- 
bers of  any  magnitude. 

4.  First,  eaoh  of  the  aiguifloaut  dlgita,  standing  by 
itself,  ropreaents  a  number  greater  by  one  than  the 
number  repicsentcd  by  tlie  digit  that  immediately  pre- 
cedes it  in  the  Ust  of  digits. 

Thud  7  represents  a  niimbor  groatej  by  one  than  the 
iiambcr  represented  by  ft. 


< 
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5-  The  symbol  -f ,  read  Plus,  is  used  to  aenote  th( 
operation  of  Addition. 

The  symbol  -  standi  for  the  words  "is  equal  to,"  oj 
"the  result  is." 

Since 

2=1  -f  1,  where  unity  i«  written  ttoio^t 

3=:2-f  1=^1  -f- 1  + 1»  where  unity  is  written  three  tini«t. 

4=3  -f- 1=1  -!- 1  -f  1  f  1,  where  unity  ig  written  four  times, 

and  so  on. 

6.  Numbers  between  uine  and  a  hundred  are  repuo- 
sented  by  tioo  figures,  ti.ie  one  on  the  left-liand  signifying 
how  many  groups  of  ten  itnits  are  contiiined  in  tlie  num- 
ber represented,  and  tlie  one  on  tlie  right-hand  signify- 
ing how  many  single  unita  are  contained  in  the  number, 
in  addition  to  the  groups  of  ten  units. 

Thus,  in  tlie  expression  69, 

tlie  figure  6  represents  six  groups  of  ten  units, 
the  figure  9  represents  nine  single  units. 

These  groups  of  ten  units  are  for  bre\'ity  called  Tem^ 
and  the  single  units  are  for  brevity  called  Units, 

Numbers  between  ninety-nine  and  a  thousand  are 
represented  hy. thr^  figures. 

In  the  expression  745, 

the  figure  7  roprosents  seven  groups  of  a  hundred  units, 
the  figure  4  rapresents  four  groups  of  ten  unito, 
the  figure  6  represents  five  single  units. 

In  the  expression  8475, 
the  figure  8  repreoents  three  groups  of  a  thousand  units 

In  the  expression  23475, 
tha  figure  2  represents  two  groups  of  tan  thousand  unita 

In  the  expression  123476, 

the  figure  1  represents  one  group  of  a  hujidred  thousand 
units. 

In  the  expression  9128476, 

the  figure  9  represents  nine  groups  of  a  miUUm  units; 
andiooa. 
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7    To  pnt  the  matter   briefly  :  whon   we   express   a 
number  in  figures,  and  toll  oil  the  liguros/ram  right  to 

the  Jirsi  figure  reprasfints  a  number  of  uniU, 

the  seeoiid       figure  represeuts  a  number  of  tins, 
the  third        figure  repreeenta  a  number  of  /ittmire<ia, 

the  fourth,       flgiii'O  roprefteui:;  a  number  of  ikoiuan^^^ 
the  ji}th  figure  represents  a  number  of  iem  of  thou- 

sands, 


the  fixih 

the  sevejtih 
the  eighth 
the  winth 


figure  reproBonts  a  number  of  hundreds  of        j 

t)ic>v^ands,  } 

figure  reiTresents  a  number  of  w^Kioiw, 
figure  repreBeuts  a  number  oi  tens  of  million*^ 
figure  reprcsonia  a  number  of  hundreds  of 

milliojis 


I  ' 


the  tenth 
the  eltiMnth 
the  twi^l/ih 


fi^:ure  represents  a  number  of  buUdit, 
figu/e  represents  a  number  of  tens  of  billions^ 
figure  reprewnte  a  nambor  of  k'i;>ndred«  of 

billions^ 

the  thirteenth  figure  repreaenis  a  number  of  triiUon«, 

8.  Wlien  the  symbol  0  appears  in  an  expression,  it 
shows  that  the  number,  represented  by  the  expression, 
contains  no  single  unite,  tone,  hundreds,  etc.,  accordiug 
as  the  0  is  plaoini  in  the  firct,  second,  tliird  place,  the 
order  of  place  being  reekonod  from  right  to  left. 

Thus: 

20  reprosenta  the  number  which  contains  two  groups  of 

ten  unite  and  no  single  unit«i ; 
800  ropreejaritfi  ^be  number  which  oojitains  three  groups 

of  a  hundre^l  units,  and  no  group  of  ten,  and  no  ein- 

gle  units ; 
4007  represouti  the  number  which  contains  four  groups 

of  a  thouaand  units,  and  no  group  of  a  hundred,  and 

no  group  of  ten,  and  seven  single  umt«. 


NUMERATION, 

9.    To   write   in   wordii  tho  raoaning  of  a  nnmber 
^'^ pressed  in  figur&s,  is  oali^  Numkbahqw. 

TThe  remarks,  which  we  have  already  made,  ougb* 


HtnCMKATIOai. 
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to  enable  the  learner  to  write  in  words  all  numbeiti 

expressed  by  one,  two,  or  thioue  figures. 

Thus  : 

the  number  expressed  hy      8  Id  written  bioht  ; 

the  number  express   *.  by    I  7  is  written  twenty-skven  ; 

the  number  expresBfc  '  by  8  4  is  written  thrkb  h under© 

A3SD   TOUB. 

lO'  Next  take  tLc  caae  of  unmberi  expressed  by 
PouB,  FiYK,  or  SIX  figures,  ae  4&87,  28609,  402G76. 

Draw  a  line,  sepai'ftting  the  tkree  figures  on  the  right 
of  each  expression  from  Uie  rest  of  tlie  expression,  and 
over  the  figure  or  figures  on  the  left  of  ie  line  write 
the  word  Thtmmud,  tlms  : 


Thoosand 

4 


a87 


28 


609 


Thonmxl 

402 


675. 


Then  tho  meaning  of  each  expression  olh  be  written 
%t  onofi  in  wordti,  tlms  : 

Fou:  ^ousandf  two  hundred  f*nd  thij-ty-seven  ; 
Twenty-three  thousand,  five  luindred  and  nine  ; 
Four  hundred  and  two  thousaud,  six  hundred  a^d 
3Cvouty-five. 

11.  Nyxt  take  the  case  of  numbers  expressed  by 
8KVO,  RIGHT,  or  KINS  fi^uros,  as,  for  instance,  the  num- 
ber oxproseod  by  847296828. 

Draw  a  line,  separating  the  three  figures  on  the  right 
from  tlie  rest  of  the  exx)reBsion,  ejcd  a  seoond  Une, 
marldng  oil  the  next  t^iree  figiues.  Over  these  writ? 
the  word  Tfiousatul,  and  over  the  figures  on  the  lei't  oi 
'fim  Hoooud  line  the  word  MHUons,  thus  : 


947 


Tbociaaod 
S^6 


ft£8. 


Then  wo  oau  write  the  meaning  in  wordi?,  thvfl  ; 

Tluoe  hundr^  and  forty-aevon  miUiina, 
two  hundred  and  ninoty-five  Humsa'i\d, 
throe  hundred         t^^n'v-dtfbi. 


'&% 
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Again,  io  oxpreos  in  words  20040080,  write  it  thns: 

20  I       040  oao 

and  the  number  expressed  in  words  is — 

Twenty  millions, 
forty  thoiLsand 
and  thirty. 

12.  If  more  than  nine  figures  are  in  the  given  num- 
ber, mark  off  tlie  figures  by  threes,  as  before,  and 

over  the  fourt\  parcjl  write  the  word  Hllioru, 
over  tlie  Ji/Jt  parcel  write  the  word  trillions. 

Thus,  to  express  in  words  24008269407082,   proceed 
thus  : 


Trillloni 

24 


BllUons 

008 


MilUoni 

269 


ThooMadi 

407 


082 


and  the  number  expressed  in  words  is — 

Twenty-four  trillions, 

♦hree  billicms, 

t^ro  hundred  and  sixty-nine  millions, 

four  hundred  aud  seven  thousand 

and  tliirty-two. 

Note.    1  followed  by  three  zeros,  1000,  represents  a  thouBaQd. 

1  followed  by  »ix  zyros,  1000000,  repreBenta  a  million. 

1  followed  by  nine  zeros,  1000000000,  reprosento  a  bil- 
lion. 

Examples-  (i) 

Write  in  words  the  numbers  expressed  by  thefollowing 
figures  : — 

1)  7.  18,  46,  69,  826,  4678. 

2)  90,  110,  207,  4000,  4086,  4806. 
8)  780,  609,  6S60,  2020,  1101. 
4)  86497,  49532,  G64821,  7vi8260. 
^6)  45000,  82000,  75280,  600000. 

6)  8672914,  8109218,  4029817. 

7)  9(X)00(K),  29()l)()()0(),  716000000. 

8)  910807240,  807004206,  880608040. 
;9)  848769268312,  807406000270. 

(10)  4X7286662719486,  20805G800072010. 


IfOTATIOII. 


NOTATIOK. 

]3.  To  represent  by  figures  a  number,  expreBfl«d  In 
words,  is  called  Notation. 

Thn  method  to  be  employed  is  this  : 
Prepare  tlie  divisions  in  wliich  the  figures   represent- 
ng  ^Kmtianda.  mWions,  &c.,  are  to  be  placed,  thus : 

Trillio&fl     t     BlUlozM  AmiloiM  Thousand 


and  place  in  each  diTision,  as  well  on  the  right  and  lefl 
of  the  outermost  lines,  the  figures  required. 

Thus,  to  represent  by  figures  forty-seven   thousand, 
three  hundred  and  nine,  we  proceed  thus  ' 

Tbouiand 


47 


809 


And  the  number  eipressed  in  figures  is  47809. 

Again,  to  represent  by  figures  four  billions  three 
hundred  and  two  millions,  eighteen  thousand  and  fifty- 
fchree,  we  proceed  thus  : 


BillionB 

4 


Mllliona 

802 


Tbouaand 

018 


068 


and  the  number  expressed  in  figures  is  4802018053, 

Examples,    (ii) 
Express  in  figures  the  following  numbers  : — 

(1)  Ni»^;  twelve;  sevontean  ;  niuotoeu  ;  thirtoon  ;  six- 
keen  ;   tie  veil. 

(2)  Twenty-three  ;  twonty-soven  ;  thirly-flvre  ;  thirty, 
eight;  forty-foiu*;  forty;  tvvonty-Bii ;  thirty-four. 

(8)  Sixty-seven ;  Hoveuty-fiv«  ;  sixty-two ;  eighty-throe  ; 
•eventy-2our  ;  ninety-two  ;  aixty-oight ;  ninety-five. 

(4)  Seventy- Bix;  twonty-two ;  fifty;  fifteen;  twenty, 
eight ;  lixty-on* ;  forty -niuo ;  ei^htoeo  ;  ninety  ;  ftoventy. 
three. 

(5)  One  hnmlred  and  »evea;  ooe  hunclrtul  and  thirty; 
two  hundred  and  forty-six;  throe  huudrfxl  and  seventy-two  ; 
lix  hundred  and  eight ;  seven  huridf^d  and  forty  ;  nint 
hnndred  and  ninety. 


'*'m 


fol 


«g| 


( 


miyiAmas, 


t 


(0)  Eight  hundred  And  thirtT-six ;   Mren  hundred  and 

forty-Beren ;    foot  hundred   and   ten ;    nine   hundred  and 

ihirtaen ;    MTon  hundred  and  fifoy ;    three  hundred  and 
eighty-four- 

(7)  Eight  hundred  and  eighteen;  eight  hundred  and 
sight ;  two  hundred  and  six  ;  four  hundred  and  thirty  ;  five 
hundred  and  twelve  ;  eeven  hundred  and  eighty- seven. 

(8)  Seven  thouiand  eight  hundred  and  forty-five ;  nine 
tbousttid  nix  hundred  and  thirty-eeven  ;  twelve  thousand ; 
eight  thousand  four  hundred ;  six  thousand  and  three ; 
oighty-flve  thousand  and  forty. 

(9)  Five  thousand  four  hundred  tnd  seventy  ;  three  thou- 
sand six  hundred  and  fifty ;  eight  thousand  seven  hundred 
and  eighty;  one  thousand  two  hundred  and  forty- seven ; 
four  thousand  eight  hundred  and  eight. 

(10)  Six  thousand  and  four  ;  seven  thousand  and  twenty- 
two  ;  throe  thousand  tWe  hundred  ;  nine  thousand  and  fort'y- 
eeven :  two  thoui3and  and  eeveiiteen ;  ninetoen  thousand 
four  handred  and  two. 

(11)  tJovpnty  thouBand  and  seven;  sixty  thousand  and  sixty; 
fourteen  thousand  and  fourteen ;  seventy  thousand  and 
seventeen  ;  twelve  thousand  three  hundred  and  three  ;  six- 
teen thousand  and  live. 

(12)  Three  hundred  and  fifty-six  thousand  seven  hundred 
and  twenty-ei<j[bt ;  six  hundred  and  forty  thousand  eight 
hundred  and  ioriy-ixio ;  nine  hundred  thouaand  ;  eight  hun 
drod  thousan<l  and  forty. 

(18)  Soven  millions;  four  millions  five  hundred  aud 
leventy-six  thousand  eight  hundred  Rud  aixty-ilve  ;  seventy- 
five  miliions  eight  hundred  and  six  thousand,  nine  hundred 
and  furty. 

(14)  Three  hundred  and  fifteen  millions;  five  millions 
and  forty  thousand ;  eight  millions  and  seven  hundred ; 
eighteen  milUons  and  twenty  ;  leven  hundred  milUons  and 
two. 

(15)  Three  hundred  and  fifteen  hilUons  six  hundred  and 
seventy-four  millions,  eighteen  tliouwand  and  three  ;  thirty- 
five  biUious  six  liundrod  millions,  five  hundred  and  twenty. 

(10)  Seven  billions ;  five  trillions,  eight  huudi*ed  billions, 
fix  hundred  thous  md  i%nd  forty-seven ;  eight  triliioni, 
forty-threo  thousand  aud  sevou. 

(17)  Three  hundred  and  five  trillions,  live  billions,  fouf 
million*!,  six  thousand  and  tiiroe  ;  fifty-three  trilhonfl,  flfly- 
IhrM  miUiuoA,  fifty-three  thousand  aud  fifty- threa. 


I  ■• 


(18)  Nine  trillionfl  and  nine ;  ninety  trillions  and  nin< 
hundred;  nineteen  trillions  and  nineteen  thousand;  oai 
trillion,  one  million,  one  thousand,  one  hundred  and  oat. 


ROMAN  NUMERALS. 

14.  In  the  Roman  syBtem  of  Notation,  which  is  stiU 
used  frequently  in  insoriptions,  in  references  to  chapters 
of  bcDks,  and  for  oiher  purposes,  the  symbols  chiefly 
employed  were  I,  V,  X,  L,  0,  D,  li. 

These  symbols,  standing  by  themselves,  represented 
respectiTely  the  numbers  one,  five,  ten,  fifty,  a  hundred, 
five  hundred,  and  a  thousand.  Intermediate  numbers 
were  represented  by  means  of  an  arrangement  that  the 
numbers  represented  by  the  symbols  I  and  X  when 
standing  on  the  rigJu  of  a  higher  symbol  were  to  be 
cidded  to  the  number  representdd  b)  that  symbol,  and 
when  standing  on  tha  Uft  were  to  be  iubtract^  from  it. 


Thus: 


and 


VI  repreaented  the  nuaiber  nx, 
17  represented  the  number  fowt 
LX  represented  the  number  M«#y, 
XL  repreoented  the  xmmher  foriy. 


The  following  table  will  explain  the  method  for  nam* 
bers  up  to  a  tlioueaud  : 


I 


(\ 


1 1. 

11  XI. 

ai  xi^T. 

110  ox. 

a  II. 

12  XII. 

M)  XXX. 

160  GL. 

8  III. 

18  XIII. 

40  XL. 

188  CLXXXVIIl. 

4  IV. 

14  XIV. 

44  XLIV. 

aoo  CO. 

0  V. 

15  XV. 

60  L. 

800  ceo. 

6  VI. 

16  XVI. 

60  LX. 

400  CCOO. 

7  VII. 

17  XVII. 

70  LXX. 

600  D. 

8  VIII. 

18  XVIII. 

80  LXXX. 

600  DO. 

9  XX. 

19  XIX 

90  XO. 

900  Doooa 

tox. 

W  XX. 

100  0. 

1000  u. 

\    - 


Write  in  word» : 

(1)  XXVII.  (2)  XLIX. 

(4)  LXXIII.  (6)  XCII. 

(7)  C.^XIII.  (8)  CXCIX. 

(10)  MDGCCLXXTL 

Write  in  Eoman  Numerals : 

(1)  87.         (2)  59.         (8)  62. 
(G)  189.       (7)  145,      (8)  179. 


(8)  Lxvni, 

(6)  CXLIV. 
(9)  DCLXIV. 


(4)  87.        (5)  96. 
(9)  846.     (10)  1768. 


n.    Addition- 

15.  If  we  combine  two  or  more  groups  of  units,  so 
as  to  make  one  group,  tiic  number  of  units  in  tins  sin- 
gle group  is  called  the  Sum  of  the  numbers  of  units  in 
the  original  groups. 

To  find  the  sum  of  5  and  3,  we  reason  thua : 

Since  8  =  l-f-l-^l,  (Art.  6) 

6-^8  =^  5-f  141-f  1 

«6-f  1  +  1  (Art.  4) 

-7-hl 

16.  By  practice  we  become  able  to  express  the  result 
of  adding  M,  number  Icsa  than  ten  to  a  other  number, 
witliout  breiikiug  up  the  number,  which  v/e  have  to 
add,  into  units. 


Thus  wo  say 


and  80  on. 


7  and  6  make  12, 
16  and  8  make  28 ; 


Again,  if  we  have  three  or  four  numbcrB,  each  less 
iluui  ten,  to  add  to^t  ihcr,  wo  })(n'torm  tlie  process  men- 
tiiUy' ;  thus,  to  add  4,  7,  9,  and  G  together  we  say  4,  ■•  , 
20, '20. 

17.  Wo  now  proco(>d  to  explain  the  process  of  addi* 
iun  m  the  case  of  higher  uumbexB. 


11 


--"^ 


Mf 


16 


AUDXTXOM. 


Suppose  we  have  to  add  together  the  four  nnmbeifS* 
2476,  897,  486,  and  8007. 

We  arraoage  them  thus  : 

2476 

397 

486 

8007 


6366 


placing  the  jBgures  that  represent  uniU  in  each  number 
in  the  eame  vertical  line,  and  tliose  tliat  represent  te7is 
in  the  same  vertical  line,  and  similarly  for  those  that 
represent  hundreds  and  thousands.  We  tlien  draw  a 
horizontal  line  under  the  last  number,  and  under  this 
line  we  place  tho  number  representing  the  sum  of  the 
given  numbers,  which  is  found  in  tlie  following  way  : 

Adding  7,  6,  7  antl  6  units,  tlie  sum  is  twenty-five 
units,  that  is  2  tens  and  6  units :  wo  place  the  five 
under  tho  Une  of  units,  and  carry  on  the  2  tei  s  for 
addition  to  the  line  of  tons. 

Adding  2,  0,  8,  9  and  7  tens,  the  sum  is  twenty-sii 
bus,  that  is  two  hundreds  and  6  tens  :  we  place  the  6 
under  the  line  of  tens,  and  carry  on  the  2  hundi'eds  for 
addition  to  the  line  of  hundreds. 

Adding  2,  0,  4,  3  and  4  hundi'eds,  the  sum  is  thirteen 
hundreds,  tliat  is  1  thousand  and  three  hundieds :  we 
place  the  8  under  the  Une  of  hundreds,  and  carry  on 
the  1  thousand  for  addition  to  the  line  of  thousands. 

Adding  1,  8  and  2  tliousands,  tlie  sum  is  six  thou* 
sands,  and  we  place  tJ  under  the  Une  of  thousRndfl. 


m 
m 


Add  together 


Examples,    (iv) 


(1)    4  a.*id  7,  8  and  1 3,  6  and  16,  9  and  27. 

(2)     62  (8)     40  (4)     86 

M  27  24 


Linl>eir8 


numbei 
ent  te7is 
)se  that 
draw  a 
tder  this 
1  of  the 
way  : 

anty-five 
the  fiv6 
teis  for 

enty-sii 
Lce  the  6 
•eds  for 

thirte'in 
leds  -.  we 

5ttrry  on 
lauds. 

lix  thou* 
idb. 


86 
24 


V  >■. 


ADDinOll. 

] 

(5)    «87 

m 

209 

(7) 

66^ 

8^9 

140 

7U 

823 

600 

106 

(8)    469 

(«) 

6462 

(10) 

24609 

6 

723 

8470 

287 

8004 

40052 

4269 

12) 

304 

9217 

(18) 

253 

6207 

fn;  429    ( 

(14) 

140 

847 

62G 

189 

49 

426 

488 

567 

267 

269 

976 

278 

6 

588 

858 

884 

428 

(15)  6842 

(16) 

8750 

(17; 

8604 

(18 

6848 

5679 

4C23 

4t)ti7 

4297 

8.526 

7988 

5290 

826 

5037 

6543 

b046 

62 

24U9 

6729 

7259 

7008 

11 


(19)  64 -f- 13+7  4- 85 -fO. 

(20)  247-f-85G-f-28-f42n-f07fl2. 

(21 )  425  -f  3742  -f  42^0  -f  o'.)  4-847. 

(22)  72^8 + 97  6  4-45  -|-  023 + 4000. 

(23)  8-f97r>23-f34074-520(.)-f86. 

(24)  415874-U215  f  4H-f-0u77-|-23-f2418. 

(25)  275  I134-3120-f  7254-501)7. 

(26)  742^04  3432744-  o{XnH)4  1000001  +207. 

(27)  4ej24-72iau4-8U0007294-404-00U0OOOO0. 


(28) 


46243 

(29)  748^25 

(80) 

6629 

85297 

54297 

426580 

825649 

5a20!:(4 

87269 

24072b 

20047 

506 

816 

4207 

670492 

42376 

617048 

87987 

645980 

8026 

0498 

II 


,.!'l 


BtTBTBAOnOHi 

(81)  266497 

(82) 

664297 

(88) 

625498 

648098 

248643 

75862 

720430 

880469 

6436 

630689 

472586 

87294 

407246 

682987 

486» 

864928 

639468 

862 

2.U384 

(85) 

498468 

(C6) 

18 

(84)  7462594 

469740S 

6«^72043 

8626837 

627 

2869257 

4898025 

430704Q 

486 

6702403 

27209 

698206 

6124917 

162872 

45297 

6219806 

4058 

8526084 

4890143 

7266204 

67002 

7409426 

4372948 

862968 

(C7)  Seven  hundred  and  forty  ;  forty  thousand  and  fifteen  ; 
six  hundred  and  forty-seven ;  fifty  three  thousand  three 
hundred  and  throe ;  seventeen  thousand  five  hundred  and 
forty- six. 

(39)  Five  hundred  and  eight;  8i:i  thousand  and  nine; 
fifty-five  thousand  and  fourteen ;  eight  hundred  ard  nine- 
teen ;  Boven  hundred  thousand  and  aix  ;  two  thousand  and 
twelve. 

(89)  EUi  hundred  and  forty-five  thousand,  eight  hundred 
and  forty-five ;  seventy  thousand  and  forty-aoven ;  sixty 
thousand  and  forty  ;  seven  hundred  and  fifty  thousand ; 
three  hundred  thousand  and  fiftjeu. 

(id)  Two  hundreil  and  one  milhont,  nuieiy-six  thousand, 
three  hundred  and  forty-two  ;  fifty-foar  thousand  three  hun- 
dred and  four ;  eighteen  luiUions,  six  thousand  uud  three; 
fivo  hundred  thousand  and  forty  ;  eight  millions  and  eight, 

III.    SubtractioiL 

18.  If  from  a  niimlxjr  we  take  away  a  Bmaller  Bnm- 
ber,  the  proooes  is  callo<A  SuhtruHum. 

Strictly  we  ouglit  to  take  away  «aoh  oT  the  units,  of 
which  ih.Q  smcJlor  number  is  compofiwd,  separately  from 
the  larger  uunibor  :  thus,  to  Bubtraot  3  from  6,  we  rea- 
son thus : 

8  =  1.K4-1. 


lUBTBAOnON. 


18 


)498 

>862 
>436 
7294 
k859 
862 
18 


2043 
9257 
436 
8206 
5297 
6084 
7002 
2968 

d  fifteen ; 
,ud  three 
dred  aud 

ad  nine; 
ird  ninft- 
sand  and 

hundred 

m  ;   Biity 

lousand ; 

,houBand, 
iree  bun- 
il  three ; 
id  eight. 


er  iimn- 

units,  of 
ely  from 
W6  rdOr- 
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If  we  lake  nwAV  one  of  these  units  from  5,  we  have  4  left ; 
if  we  tako  away  the  second  uuit  from  4,  we  have  8  left ;  il 
we  take  away  the  third  anil  from  8,  we  have  31  left. 

The  Symbol  — ,  re&d  minus,  is  need  to  denote  the 
operation  of  Subtraction.  Thus  Uie  operation  of  sub- 
tractiiig  8  from  6,  and  its  comi(M)tion  with  the  result, 
may  be  briefly  eipre8S3d  tlms  : 

i)  -  8  -  2. 

19.  By  practice  \^e  become  able  to  subtract  a  nura 
»er,    loss    than    ten,    from    another   number,    without 
b  -eaking  up  tlie  smaller  number  into  iinits ;    thus  we 
say, 

7  —  4=3, 
18  —  5  =  13, 
49-^8=41; 

and  flo  on. 

20.  Before  we  proceed  to  explain  the  process  of 
Subtraction  in  the  case  of  higher  numbers,  we  must 
notice  die  principle  on  wliicb  c>  certain  step  in  the 
process  is  founded. 

If  we  are  comparing  two  numbers,  with  a  view  to 
discover  the  number,  by  v/hiih  one  exceeds  the  other, 
wu  may  odd  ton  singk  unita  to  tli«  greater,  if  we  also 
add  one  group  of  ten  unitfe  to  the  less,  and  we  may  add 
tan  g]-oup8  of  ten  units  to  tlie  greater,  if  we  also  add 
one  group  of  a  hundred  units  to  the  less ;  and  so  on. 

8up[)oee,  for  example,  we  want  to  fuid  the  number 
by  wlijoh  50  exceeds  29,  we  might  reason  thus : 

(56  =  five  teub  together  with  bix  units. 
29 "two  irena  tvigother  with  nine  unite. 

To  tlie  fonner  add  ten  single  unUti,  and  to  the  lattei 
ddd  or^  groui)  of  ten  ikuUi}. 

Then  tfie  resulting  numbers  will  be, 

in  tlio  first  case,  five  tenfj  together  with  sixteen  units, 
in  the  secoad  omjo,  tlirce  tens  together  "with  nine  units. 

Hence  the  exc43Bs  of  tlie  former  over  the  latter  will  b« 
Oie  number,  made  up  of  two  tens  togctlier  with  seven 
units,  and  will  therefore  be  reprosented  by  27. 


14 


STTBTBiOnOll, 


Let  ns  now  talre  ftn   example,  to  show  the  pracHeal 

way  of  performinj]^  tlie  o]»erationof  substraction,  aceom- 
paiiietl  by  a  complete  explanation  of  the  proeejs. 
Suppose  we  have  to  take  589  from  020  ; 

From  926 
Take  68« 


Remainder      887 

We  wrango  the  numbers,  placing  the  figures  thai 
represent  units  in  each  in  the  same  vefrti^al  hne,  and 
douig  tlio  same  with  thoi^e  that  roprenent  tens  and 
hundreds. 

We  tlien  reason  thus  :  we  cannot  take  9  units  from  6 
units  ;  wo  tliere/ore  add  ten  Huits  to  the  6  units,  making 
s-ixtc.mi  units,  and  we  tftke  9  units  from  tlie  sixte^^u 
units,  and  set  down  the  result,  which  is  7  unite,  undei 
the  line  of  units.   • 

Having  inoroiisod  tlio  upper  number  by  ten  units,  we 
add,  by  way  of  oomponKation,  1  i<m  to  the  lower  number, 
changing  8  tens  into  9  tens.  We  proceed  thus:  we  can- 
not take  9  tens  from  2  tens;  wo  therefore  add  ten  tens  t6 
the  2  tens,  making  twdi)e.  tens,  and  from  those  we  taJie 
9  tons,  and  a^it  down  the  result,  whioh  ia  3  tons,  undei 
the  line  of  temj. 

Having  increased  the  up].>er  number  by  len  tmuj  we 
add,  by  way  of  oomponsation,  1  hundred  to  the  lowei 
number,  olmngiug  5  hundrcda  into  6  hundredjs. 

Wo  tiion  take  6  hundrodj^  from  9  hundrtxis,  and  set 
d:)wu  the  I'osult,  which  is  8  hundreds,  under  the  hne  ol 
hundreds. 

EiAiaplBS'    (t) 

Find  the  difToreuco  botwfteu  tlio  following  pairs   oi 

numbers  : 


(1)    18  and  b. 

(6)    57        («) 
9A 


(2)     16  and  7. 

(4j     Hii!hlH2. 
96      (7)     71       (8) 
42  89 


(8)     28  and  4. 


87        (t) 


92 
47 


iU] 


(:33) 
(35) 
(36 
(37) 

( 

( 


38) 
39) 


mX^L'SUflAOATlOH, 


10 


(lO)      818 
247 


(ll)      704        (12)      680        (13)      7426 
195  648  8618 


(24)    6289         (15)    4729         (IC)    6258        (17)    65472 
4127  601  86  4001 


(18)      867         (19)    4626         (20)  726-iy         (21)    20004 
249  1846  48821  17243 


(22)     487  —  56         (28)  629  —  488         (24)  827  —  795 
(25)     8000  —  968     (26)  7040—583       (27)  0259  —  479 
(28)     68628—7428    (29)  64296—53296  (80)  70000—08904 
(31>     62764  and  34297.  (32)     42450  aud  102479. 

624300  and  :^0(X)702.    (34)     99999  and  100000. 

A  million  and  a  UioTisand. 

A  hundred  millions  and  a  hundred  thousand. 

Ton  billions  aud  a  thousand  and  one. 

What  number  must  be  taken  from  26  io  kave  18? 

What  unmber  must  bo  taken  from  427   to  leave 


41)1? 

(40)  Wliat  number  must  be  takan  from  three  thousand 
»ni1  fifteen  to  lecve  two  thousaxid  four  hundred  and  five  ? 

1 41)  By  how  many  does  a  thousand  exceed  four  hno  irt.il 
»ud  seven  ? 

(42)  The  greater  of  two  numbers  is  427  and  the  sum  of 
khe  numbers  is  686,  wliat  is  the  smaller  of  the  tvro  ruu»l)ers  ? 

(4£)    What  number  must  be  added  to  7428  to  make  8(>47  ? 


I 


IV.    MultiplicatiosL 

21.  Multiplication  is  the  process  by  which  we  find 
the  sum  of  two,  tlueo,  four  or  more  uumbers,  v/hioh  are 
iqual. 

Thus,  if  we  have  to  find  the  sum  of  three  numbers 
each  equal  to  7,  we  call  the  process  fl.  Multiplication 
0/7  by  Q, 

This  sum  is  called  the  Peoduot  of  the  multiplication 
ol  7  by  3. 

The  number  8  is  called  Hie  Mitltiplikb. 

The  number  7  is  called  the  Multiplicand. 

The  following  table  must  be  committed  to  memory. 


u 


I  i  A 


1^ 


MULTIFLIOATIOit. 


The  Moltiplioation  Table* 


i!» 


It'  1 


Twice 
lis  3 
2..    4 


8 

4 
6 
6 

7 

8 

9 

lO 

ll 


6 

8 
10 
12 
14 
16 
18 
20 
22 
24 


Thiee 
times 
lis  8 
2..  6 
8  ..  9 
4..  12 
6  ..  15 
6..  18 
7..  21 
8..  24 
9 

10 

11 

12 


Four 
times 
1  is  4 
2..  8 
3  ..  12 
4..  16 
5  ..  20 
6..  24 


27 
3C 
33 
36 


7 

8 

9 

10 


28 
32 
36 
40 


11  ..  U 

n ..  48 


5 
6 
7 
8 
9 

10 
11 
12 


Five 
times 
1  is  5 
2..  10 
8..  16 
4..  20 
25 
30 
85 
40 
4^ 
50 
56 


60 


Sii 
timet? 
lis   6 
2..  12 


8 

4 

5 
0 
7 

8 

9 

10 

u 

12 


18 
24 
80 
86 
42 
48 
54 
00 
66 
72 


Seren 
times 

1  18      7 

2  ..   14 
8  ..  21 

28 
35 

42 
49 
66 
03 


Eight 
times 

1  is    8 

2  .,  16 


8 
4 
6 

6 
7 
8 
9 

10 
11 
12 


24 

32 
40 
48 
46 
64 
72 
80 
88 
96 


Nine 
times 

1  is    9 

2  ..  18 
8  ..  27 
4  ..   36 


0 

6 

7 

8 

9 

10 

11 

12 


45 

54 
63 

72 
81 
90 
99 
108 


•  Ten 

Eleven 

times 

timos 

lis  10 

1  is  11 

2  ..  20 

2  ..  22 

8  ..  80 

3  ..  33 

4  ..  40 

4  ..  44 

6  ..  50 

5  ..  55 

6  ..  60 

6  ..  66 

7  ..  70 

7  ..  77 

8  ..  80 

8  ..  68 

9  ..  90 

9  ..  99 

10  ..100 

10  ..  110 

11  ..no 

11  ..  121 

1  12  ..120 

12  ..  132 

4 
5 

6 

7 
8 
9 

10 

11 

,  12 

Twelve 
times 

1  is  12 

2  ..  24 


70 
77 

84 


3 
4 
5 
6 
7 
8 
9 

10 
11 


,  36 

,  48 
60 
72 

84 

,  96 

108 

.120 

,132 


12    ..144 


22-  Let  it  be  carefully  observed  that  Multiplication  is 
a  short  form  of  axidition.  When  we  say  that  d  times 
4  is  twelve,  we  assert  that,  if  4  and  4  and  4  be  added 
togetlier,  the  result  io  12. 

Each  of  the  numbers  8  and  4  is  called  a  Factor  of 
tlie  product  12. 

Again,  if  we  had  to  find  the  value  of  4  times  67,  we 
migh*;  proceed  thus : 

67 
67 
67 
67 


mmm 


MXJLTITLIOATIOX. 
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Now  Bince  the  figures  in  each  vertical  line  are  the 
game,  we  may  cave  ourselves  the  trouble  of  addition,  by 
learning,  from  t'le  Multiplication  Table,  the  numbers 
that  result  from  adding  the  same  number  four  times. 
Then  we  may  write  the  operation  in  a  shorter  form, 
thus  : 

67 


268 

!I3ie  proceaa  will  stand  thus : 

Four  times  7  li  twenty-eight ;  we  set  down  8  in  the  place 
of  units,  and  carry  on  two  for  addition  to  the  line  of  tens. 
Four  times.6  tens  ip  24  ienjB,  and  adding  S  tens,  the  result  ia 
twenty-six  ten*,  th^t  ifl  two  hundi-edn  and  six  tens  ;  we  set 
down  6  in  the  place  of  tens,  and  2  in  the  place  of  hundreds, 
and  the  final  result  ic  268.  * 

Here  67  is  called  the  Multiplicand, 
t  is  called  the  Multipliei, 
268  is  called  the  Product. 

23.  The  gyfrbol  x ,  plao<Kl  between  two  numbers, 
expresses  that  the  seoond  is  maitipUed  by  the  first,  and 
the  whole  operation  in  the  excmple  juil  given  is  briefly 
expressed  thas  : 

4x«7^a». 

34.  Next  obaorve,  that  the  multiplier  and  mnltipli- 
eand  may  change  places,  without  altering  the  vfiue  ol 
khf»  Product. 

Thup  RX4-4X8,  or8  times  4-4  timefl  8. 
For  8  times  4  =  44-14-4. 

=  1+1+14-1) 
+  1-U1+1+1    I 

4-i+i-fi4-iJ 

And  4  times  3    --  3-f-34-:"-+-3 
=:.  1-f'i+l 
4-  l+lfl 
+  l+l+l 

-+-  1+1+li 

Nf^w  the  results  obtained  from  I  and  II  must  be  the 
same,  for  tiie  horizontal  columns  of  tlie  one  are  identi- 
cal wjth  the  vertical  columns  of  tlie  otlieir. 


IL 


It  til' 

m 

1 


I1 1 


1-  • 


1 1 


MTJLTIPLIOATIOBr, 

25.  If  WG  multiply  a  number  by  10,  the  product  is 
obtained  by  anuexing  0  to  tlie  number,  tliat  is, 

10  X  a(>4  -  8640. 

If  WG  multiply  a  number   by  100,   the  product  is 

obtained  by  anuexiug  00  to  the  Dumber,  that  is, 

100  X  884  -  86400. 

So  by  aunexiug  000  to  a  number  we  multiply  it  by 
1000.  aud  so  on. 

If  vTe  have  to  multiply  s  number  by  5iO,  we  may  first 
multiply  it  by  2  and  then  annex  0  to  the  result,  and 
tiie  final  result  will  be  the  product  required. 

Again,  if  we  have  to  multiply  ft  number  by  200,  we 
may  hi'st  multiply  it  by  2  and  then  annex  00  to  the 

rcEult, 

llie  method  of  expressing  the  result  of  multiplica- 
tions of  this  kind  in  praotiou  is  as  follows : 

Wc  multiply  4276  by  700  and  14289  by  6000  thus  : 


4279 
7G0 

S^9<>iOO 


14289 

eooo 

86484000 


£!xainpleB<    ('vi) 

Find  the  Product  in  the  following  cases  of  Multipli- 
cation. 

(1)  8  times  Ifi.  (2)  4  times  76.  (8)  6  times  08. 
(4)  10  tJnioB  87.  (6)  0  times  114.  (6)  7  times  128. 
(7)  11  times  848.        (8)  IV.  timea  947. 

(9)     Multiply  26  by  li,  8,  7,  9. 

lOJ     Multiply  1'27  h\  5,  8,  10,  11,  20,  70. 

11)     Multiply  5^407  by  4,  C,  U,  lil,  600,  7000. 

(12)     Multiply  87429  by  0,  li,  12,  5G000,  BOtH)0000. 

86.  Ex.  (1).   To  mnltiply  847  fty  29 


m\ 


irULTUPLIOATIOM.  lit 

The  form  of  the  operation  iu : 

847 
18 

1041 

e94 

7981 

The  explanation  is  this  : 

The  multiplier  is  m»de  op  of  two  pArtt  8  and  30,  we  there 
fore  multiply  847  first  bj  thrM,  and  ihea  by  20,  and  ikd^  the 
two  results. 

Now      8X847  =  KVtt. 

and     20XM7  =  «940. 

in  setting  down  this  second  result  we  omit  thjB  ztro^ 
because  it  will  have  no  effect  on  the  addition  which  hfts 
to  be  peiiormed. 


EzamplM*    (▼U) 


l£ttltii>ly 


(1)  28  by  15.  (9)  87  by  W. 

4)  70  by  38.  (6)  126  by  44. 

(7)  205  by  48.  (8)  ^fj  by  m. 

(10)  572^6  by  27.  (11)  84298  by  38. 


(8)  48  by  88. 
(6)  8^  by  41 
h)  S684  by  B6. 
(12)  70^802  by  76. 


Ex.  (2).  To  multiply  84007  by  218. 

84007 
iI8 


10'2()tM 
84(.>07 
68014 

7848491 


iv'  'h 


^!t  '^i 


13 


■5 


Here,  when  we  multiply  84007  by  200,  the  result  ii 
G801400,  and  we  mnit  tho  two  oan)$  at  the  end,  being 
oaroful  to  put  the  4  in  tlio  pltioe  of  hundreds. 

Observe  tliat,  in  all  casea,  tho  first  figure  on  the  right 
of  eaoh  partial  product  will  be  in  tlie  uame  vertical  Une 


20 
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with  tlio  figure  by  wliicli  we  are  multiplying:  f^'Mj  in 
the  example  just  given,  the  4  in  tlie  tliii'd  pr(Kl;«ct  is  in 
the  same  vortical  line  with  the  2  hy  which  we  multiplied. 

Ex.  (8).  To  multiply  80047  by  21009. 

80047 
21009 


270128 
80047 
60094 

681257428 


Here  the  first  figure  on  the  riglit  of  the  WKJond  pro 
>luct  stands  in  tlie  place  of  thousancls,  hi^cause  we  9^ri 
tiien  multiplying  80047  hy  1000. 

Ex.  (4).  To  multiply  70407  by  8700. 

70407 
8700 


49284900 
211221 

2G0{J06900 


Ex 

70. 

He 
produ 


Eiamplea.    (^ttl) 


Maifdply 


l> 


(1)    826  by  582.  (3) 

(3)     b09  l)v  500.  (4) 

6876  by  428.         (6)     7840  hybU). 
(H)    8r)()89  by  C98.  (9) 

80207  l)y  5060.  (n 

8687406  by  40800.  \\\\) 

980740  by  Jj-lOO.  (ir,\ 
870121  moo  ))v  700408.     (17) 

742M49by947.  {vJ) 

42H7;}4  by  80ri7.  (t 

B72469  b'v  7004i).  ('j 

428796  by  (57213.  (2 

a70'i08  by  602049.  \i 


704  by  176. 
917  by  40ft. 

(7)     78r/.)  by  5006. 
79H0abv  40 1(7 
64mi7  Ly  90Ni»7. 
9700/58  by  iL)i\'?h 
^m\mi  by  80()  71. 
H2804070by  4i  baoO. 
fj78i;28  by  C2(i5. 
981 286  by  5009. 
885704  by  86^79. 
62;Kl7ii  by  4(UJ205. 
4271^^  by  6b*i978. 


•«t7LIl>LI0AtI0M. 


li 


Ex.  (6).  To  find  '\e  continned  product  of  14,  8,  ai^d 
70. 

Here  we  fir^t  multiply  14  by  8,  and  then  multiply  the 
product  by  70,  tliu»  • 

14 
8 

112 
70 


7840 

fchatis,  Ux8x70---7810. 

Ex  ample  s^    (ix) 
Find  the  continned  pruduci  of 

(1)     18,  19  and  20.  (2)     486,  78,  12  and  5. 

(3)     8476,  2800,  70010  and  2003. 

27.  When  a  number  is  multiplied  by  iUeff  once, 
twice,  three  times,  .  .  .  the  resulting  products  ar« 
called  the  second,  third,  fourth,  .  .  .  Powkrs  of  tlie 
number.  The  process  is  called  Involution,  and  the 
Power  to  which  the  number  is  raised,  is  expressed  Vjy 
the  number  of  times  the  number  has  been  employed  ai 
a  factor  in  the  operation. 

The  term  square  ip  usually  employed  instead  of  second 
power. 

The  term  cube  is  usually  emfiloyed  instead  of  third 
power. 
Thus,  144  is  tho  sqiiRre  of  12,  because  12x12  ~  144. 

64  is  tlu3  cul)0  of  4,  bt'canKo  4  X  4  X  4  =  64. 

81  ii  the  fourth  power  of  3,  because  iJxBx3x8«-^«l 

Examples-    (x) 
FHnd  tlie  squares  of 


(1)     !•'>.             W 

(5)     60.             (0) 

(',))     114.         (10) 

24. 

72. 

2ii7. 

(IM)     780. 

And  the  cubes  of 

(14)     11.           (ID) 

18. 

(18)     68.           (10 

198. 

m)  B^      (m 

5B9 

(3 

(7 
(11) 


40. 
87. 
625. 


(12) 


K7. 

100. 

8^7. 


(16)     25. 
(20)     lUO. 
(.24)     704. 


ri 


1!  *' 


Ihl 


M 


i)rtTiiio!?». 


Ill 


V.    Division. 

28.  DmaioN  is  the  process  by  which,  when  i»  pr  Aui. 
is  given,  and  we  know  one  of  the  factors,  tlie  v^*«r  fac- 
tor is  determined. 

The  product  is,  with  reference  to  thii  procew,  called 
tlie  DmPEXD. 
The  given  factor  is  called  the  Divisor. 
The  factor,  wliich  has  to  bo  found,  is  called  the  Quo- 

riKNT. 

29.  The   operation   of  Juvision   is  denoted  by  the 


sign  ^ 


Thus  12  -f  3  signififui  Uiat  12  is  to  be  divided  by  8. 
The  same  operation  is  denoted  by  writing  the  Divi- 
dend over  the  I)iv^".^or  with  a  line  (hawn  between  them, 

thus,    -- 

In  tliis  Chftpfc;.  wo  sliall  treat  only  of  caaec  in  wliich 
the  Dividend  co.xtftins  the  JDiviflor  uu  exact  number  ol 
times, 

30.  For  small  nnrabers,  tlie  Mnltiplioaiion  Table 
alToids  the  moans  of  solving  questions  in  Division. 

For  iitatanco,  aince  12  -^  4x*K 

12 -k  4  —  3,  nad  12 -~  8  =  4  ; 
and  Binoe  96  --  12  x  3, 

96 -h  12  =  8,  and  »6  -r  8  -=12. 

31.  When  we  divide  one  number  by  another,  we  find 
how  many  timea  ilje  latter  is  contained  in  tha  former, 
and  tiiBrcforo  ar.y  proceas  by  which  we  can  discover  how 
many  times  one  number  is  oontJiined  in  auc.ther  will 
furnish  a  rule  for  division.  Pnch  apmcesfa  is  explained 
by  the  examples,  which  we  shall  now  give. 

'Ex.  (1).  Divuis  im  by  17. 

flince  17X50  .-.  840, 
and     17X00  ^  510,     > 

it  is  plain  that  17  is  co:itaituMl  in  108  more  than  Uoeniy 
timciH.  arid  lesa  than  thirty  tiuieH. 

a  then  wo  tdko  away  \\\\^  iVoui  108,  and  find  iiow 
many  times  17  ie  ooutaincd  Lu  the  uumUir  thai  remains. 


we  sht 
Divisoii 

jnst  fo 

Hen| 

four  til 

iflion  01 

Thisl 


Hem 

And  ye 
by  whi< 
are  ens 


Ex. 


Wefi 
is  coi 

in  tli< 
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we  shall  find  how  many  times,  more  than  twenty^  the 
Divisor  is  contained  in  tiie  Dividend  408, 

Now  408—840  =  68,  and  this  number  contains  17 
jnst  four  times. 

Hence  17  is  contained  in  408  twenty  times,  and  also 
four  times,  that  iS;  the  Quotient  resultmg  from  the  div- 
ision of  408  by  17  is  24. 

This  process  is  represented  more  briefly  thus : 

IV  )  408  ( 20+4 
840 


68 
66 


Hence  408  + 17  -  24. 
And  yet  more  briefly,  availing  ourselves  of  the  notation 
by  which  the  local  value  of  digits  is  represented,  and  we 
are  enabled  to  omit  zeros, 

17)408(24 
84 


Ex.  (2).  Suppose  we  have  to  divide  89012  by  10  ; 


Divll<'i'    Dtrldend    Quotient 
17)     80012      (6286 
86 


61 
61 

102 
101 


M'  il 


We  first  find  how  often  17  is  contained  in  RO,  and  as  it 
is  coiitaiiiod  live  times,  wo  Rot  down  5  us  tlic  iii\st  fijjjure 
m  tlie  quotient,  then  multiply  17   by  6,    and  subHiiaot; 


>v  t 


24 


DIVISION* 


1, 


V^, 


the  result  85  from  tlie  89:  to  the  lemainclcr  4  we  anneic 
the  next  figure  in  tlie  dividend  ;  thou  as  17  is  contahied 
in  40  tv/icc,  we  set  down  2  as  the  second  ligiue  in  the 
quotient,  then  multiply  17  by  2,  and  substract  the  result 
81  f  i.  the  40  ;  and  proceed  by  similar  steps  t&  iJ'** 
end  of  the  operation. 

Ex.  (8).  Divide  02057^  by  23. 

23)  920575  (4002i 
92 


057 
46 


1J5 
115 


Here,  wh^n  ve  bring  down  0,  the  third  fignre  of  the 
dividend,  28  is  not  contained  in  it  ;  we  therefore  set 
down  0  as  the  sec(Mid  figure  of  the  quotient,  and  when 
we  briug  down  5,  the  fonrtli  figure  of  the  dividend,  23 
is  not  contained  in  5  ;  we  therefore  set  down  another  0 
as  the  third  figure  of  the  quotient.  WJien  we  then  bring 
down  7,  the  next  figure  of  the  dividend,  23  is  contained 
in  67  tvvico,^  and  the  operation  proceeds  easily. 


Divide 


Examples-    (xi) 


(1)    18  1.^6. 

(8)  84  l.V  7. 
(5)     IH'J  l)v  13. 
(7)     4r)(;  l,v  1'.). 

(9)  Hi)l)(*.  l)v  a7. 
(11)    4:ii;m3  1)v8l7. 
(i;j)     in-249170  by  842. 
(15)     2'11  )!)'.> 4;JH  l")v  4S'.). 

'2SM');57()  by  iaiii). 
!l8i)55i)!)5(;(i7  I>v4l23. 
18;U2l!5a  by  2i{7. 

.M()iMn:)H5n  i.y  8;k 
•2iHsi;()i(;i  i)y  oso. 

39yi()12!548  I.y  101)1. 
(29)  2054058844,': 


(2)  27  by  9. 

(4)  ]H2i)yl2. 

(0)  288  l)y  17. 

(8)  3708  l)v  '^n. 

(10)  (i4'.U)  \)y  493. 

(12)  970J72"  by  946. 

(14)  8(j;}i)(;784  ))y  :■?")«. 

(l())  4090'4i>5214  by  (118. 

(18)  10781520  by  (Uia. 

(2;l)  407()8()1  l)v'2019. 

(22)  505851)800  by  89. 

(24)  4000804  by  907. 

(liO)  887108025  by  80 L 

(28)  152847420  by  50G0 
by  7049. 


DITXgXOH. 


(60)  116558489«000  by  17072. 
81) 


3508800882o434  by  74291. 
(82)  369187022085112  by  65432. 

(33)  837741356152459  by  98989. 

(34)  683768236G9  by  642867. 

(35)  2959990965442  by  9864302. 

(36)  261449109180  by  8723694. 

32.  If  any  two  of  the  three  ni  mbers  that  form  the 
Divi8or,  Dividend,  and  Quotient  be  given,  we  can  find 
the  thiid. 

For  Dividend-f-Di\isor= Quotient. 
Dividend-r-Quotient  =  Divisor. 
Divisor  x  Quotient  =  Dividend. 

Ejamples-    (xii) 

(1  The  Dividend  is  1171692,  the  Divisor  842.  Pmd  the 
Quotient. 

(2)  The  Dividend  is  149201,  the  Quotient  23.  Fmd  the 
Diviaor. 

(a)  The  Divisor  ie  987,  the  Quotient  64852.  ^ind  the 
Dividend. 


II  1 


SHORT  DIVISION. 

33'  When  the  Divisoi   is  not  gi'oater  than  12,  the 
process  of  division  m.'i)  be-  greatly  abridged. 

Suppose  we  iiave  to  Jirido  923G8  by  8. 

The  operation  ia  set  down  in  the  following  form : 

8,92368 


11546     Quotient. 

The  following  is  the  process  : 

Sinoc^  8  is  contaiuoa  once  iu  9,  with  1  as  remainder,  W9  set 
down  1  UQtler  the  9,  and  mentally  priiix  the  remainder  1  to 
the  2,  read  in  f;  the  rcLnilt  us  12:  then  since  8  is  contained 
once  iu  12,  willi  4  as  rttnainJcr,  we  set  down  1  under  the  2, 
And  prefix  4  to  tlie  8,  reudiui,'  tho  resnlt  as  48  ;  then  since  8 
is  oontaiiuul  Jive  times  in  43,  with  3  as  remainder,  we  set 
down  6  under  the  three,  and  prellx  8  to  the  6,  reading  the 


ii 
,11. 


'it; 


nmnfm. 


rei..  t  as  86 :  then  since  8  is  contained  four  times  in  88,  wltiJ 
4  as  remainder,  we  set  down  4  under  the  6,  and  prefix  4  to 
the  8,  reading  the  result  as  48  :  then  since  8  is  contained  aiae 
times  in  48,  with  no  remainder,  we  set  down  6  under  the  8, 
and  our  operation  ia  completed. 

Next,  snppose  we  have  to  divide  11042804  by  1% 
The  operation  is  set  down  ihus : 

12  11042304 


920192    Quotieni 


The  following  is  the  process : 

We  must  take  three  figures  before  we  obtain  a  number 
which  contains  12 ;  then  we  say  12  is  contained  niiie  times 
in  110,  with  2  to  carry  on  ;  then  12  is  contained  tivice  in  24, 
and  there  is  nothing  to  carry  on  ;  then  12  is  not  contained  at 
aU  in  2,  we  therefore  set  down  0  under  the  2,  and  carry  on 
2  ;  then  12  is  contained  in  23  once,  with  11  to  carry  on ;  then 
12  is  contained  in  110  nine  times^  with  2  to  carry  on :  lastly, 
12  ia  contained  in  24  twice  exactly. 


Examples-  (xiii) 


Divide 


(1)  7662  by  2. 

C8)  8650282  by  4. 

(6)  7^.03424  by  6. 

7)  718400960  by  9. 

(9)  7912464  by  12. 


(2)  725961  by  8. 

(4)  8749320  by  5. 

(6)  8504221  by  7. 

(8)  4362017  by  11. 

(10)  4000623070905  by  1 


(11)     7642300721  by  11.      (12)     86089882405604  by  li 

Divide  each  of  the  following   numbers  by  2,  8,   and  4 
sepai^ately: 

(18)  4268924.   (14)  620437548.   (16)  27540918204. 

Divide  each  of  the  following  numbers  by  6,  8,  and  9 
separately : 

(16)    46628920.      (17)    981754200       (18)     284567000. 

Divide  each  of  the  following  numbers  by  7,  1 1,  and  12 
separately : 

(19)  7971848.   (20)  29574468.   (21)  67b688781!J. 


*■ ; 
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71.  On  the  Resolution  of  Numbers  into  Factors. 

34.  We  shall  discuss  in  this  section  an  operation, 
which  is  the  opposite  of  that  which  we  call  multipUcation. 
In  multiplication  we  determine  the  product  of  too  given 
factors :  in  the  operation,  of  which  we  have  now  to  treat, 
the  product  is  given,   and  the  factors  have  to  be  found, 

35r  For  small  numbers  the  factors  may  be  determined 
by  inspection  : 

thus,  the  factors  of  21  are  3  and  7, 
the  factors  of  55  are  5  and  11. 

36,  "When  we  have  found  two  factors  that  make  up  a 
product,  one  or  both  of  these  factors  may  be  themselyea 
reducible  to  simpler  factors. 

Thus  9  and  6  are  factors  of  54  : 


and  the  factors  of  9  beiui,^  8  and  8, 
and  the  factors  of  6  being  2  and  8, 

the  number  54  can  be  split  up  mao  four  factors,  2,  8,  8, 8. 

37-  Prime  numbers  are  those,  which  have  no  exact 
dmsor  but  themselves  and  unity. 

Thus  2,  8,  5,  7,  11,  18,  17,  19  are  Prime  Numbers. 

Composite  numbers  are  those,  which  can  be  resolved 
into  factors,  each  of  which  is  greater  than  1. 

Thus  4,  6,  8,  9,  10,  12,  14,  16,  16,  18  are^  Composite 
Numbers. 

38.  Every  composite  number  can  be  resolved  into 
factors  which  are  prime  numbers  :  thus 

4  =  2X2;  6=^2x3;  8=2x2x2;  9  =  8x8. 

Hence,  in  resolving  a  large  number  into  factors,  we 
divide  it  by  any  small  prime  number,  by  which  we  know 
it  is  exactly  divisible,  and  then  divide  the  quotient  by 
any  small  prime  number  by  which  it  is  exactiy  divisible, 
and  proceed  in  this  way,  till  the  quotient  is  1  ;  then 
the  ^yisors  are  the  factors  required. 


in 
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Thus,  to  find  the  factors  of  2520  : 

2  i     2520 


2 

1260 

2 

630 

8 

315 

8 

105 

6 

35 

7 

7 

I? 

.11,1, 


s? 


a 


.t 


f 


Hence  2520  =  2x2x2x3x3x5x7. 

In  practical  artlimetic  we  seldom  reqii  /e  to  find  all 
the  factors  of  a  composite  number,  but  >  ery  frequently 
we  want  to  know  whether  a  number  is  e  actly  divisible 
by  a  particular  7iurnber. 

The  student  will  find  it  of  use  to  remcuvber  the  follow- 
ing properties  of  numbers. 

A  number  is  exactly  divisible 

by  2  when  its  last  figure  is  0  or  an  even  digit,  as  426  ; 

3  when  the  sum  of  its  digits  is  divisible  by  3,  as  579  ; 

4  when  its  last  two  figures  are  divisible  by  4,  as  2304  ; 

8  when  its  last  three  figures  are  divisible  by  8,  as  25256; 

5  when  its  last  figure  is  0  or  6,  as  30  and  135  ; 

9  when  the  sum  of  its  digits  is  divisible  by  9,  as  275265  ; 

10  when  its  last  figure  is  0  ; 

11  when  the  diff^reuce  between   the  sum  of  the  digits  in 

the  odd  places  (reckoning  fn-m  the  right)  and  the 
sum  of  the  digits  in  the  even  places  is  eithoi  0  or 
divisible  by  11. 
Thus  21794  and  829191  are  divisible  by  11. 


Examples-  (r7) 

Find  whether  the  following  numbers  bo  exactly  didfl- 
ible  by  2,  8,  4,  5,  8,  9.  10  or  11. 


':V^\l 


ntly 
dble 

low- 


6; 

5; 

s  in 

the 

0  or 


pia- 
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(1)  117.  (2)  288.             (8)  495. 

(4)  1C50.  (5)  28172.         (6)  42H45. 

(7)  27464.  (8)  32495.         (9)  84732, 

(lU)  6480.  (11)  619182718. 

Note. — We  have   inpprted   ilu'so   rcmnrks  at   tL     point, 
i\anse,in  attempting  to  resolve  a  brge  nnmbor  into  /actors, 
i->  wrll  to  know  whether  the  attempt  to  divide  it  I  /  2  or  3 
,  5,  &c.,  will  be  successful. 

The  student  may  now,  following  the  instructioi  s  given 
Ai  Art.  88,  «vorl:  another  set  of  Examples. 


m. 


39.  The  process  of  Multiplication  m/';y  often  Ikj  made 
shorter  when  the  Multipliii'  is  a  composite  number,  by 
resolving  it  into  tv)o  or  more  factors. 

Tlius  if  we  have  to  multiply  2579825  by  53,  we  may 
resolve  56  into  tlie  factors  8  and  7,  and  proceed  thus, 

2579825 
8 


20638000 
7 

144470200 


The  advrntage  of  this  method  will  bo  more  apparent 
when  we  come  to  multiplication  of  sums  of  money, 
weights,  and  mea.surcs. 

Examples-    (ivii) 

Multiply,  after  resolving  the  multiplier  into  factors 
sot  fptaXst  than  12, 


;-i 


>   1 


ill     \, 


Examples-  (xvi) 

• 

I       1  i    ■    r 

Eesolve  into  prime  factoi 

•s  : 

1: 

(1)      18. 

(2) 

24. 

(3) 

27. 

(4) 

82. 

(6)       36. 

(6) 

39. 

(7) 

42. 

(8) 

51. 

t 

(9)       54. 

(10) 

57. 

(11) 

72. 

(12) 

85. 

J3)       91. 

(14) 

99. 

(15) 

100. 

(16) 

105. 

-1 

17)     108. 

(18) 

112. 

(^9) 

132. 

(20) 

176. 

i 

21)     288. 

(22) 

432. 

(2;i) 

525. 

(24) 

625. 

i 

25)     729. 

(20) 

999. 
(29) 

(27) 
6700. 

1290. 

(28) 

1760. 

;|i 

INffitAOT   DIVISION. 


if! 


(1)  847  by  14. 

(3)  6462  by  27 

(5)  8573  by  49. 

(7)  49273  by  G3. 

(0)  90725  by  360. 

(11)  36729  by  1320. 


(2)  428  by  22. 

(i)  8497  by  36. 

(6)  28472  by  56. 

(8)  90728  by  132. 

(1!))  40207  by  108.   . 

(12)  704075  by  14400. 

40-  So  also  we  may  often  simplify  the  process  of 
division,  v/lien  the  Divisor,  though  greater  than  12,  can 
be  made  up  by  faccors  each  not  greater  than  12.  For 
we  can  divide  the  Dividend  first  by  one  of  these  factors, 
and  then  divide  the  Quoi/i'^ni  by  a  second  factor,  and  so 
on. 

Suppose  we  have  to  divide  472S8540  by  45. 

Here  45  crja  be  made  up  of  the  factors  9  and  5. 

9    47262540 


5252060 


1050412 

Examples'    (rviii) 
Apply  the  process  just  exidained  in  the  division  of 


(1)  84608  by  14. 

i8)  752364576  by  18. 

5)  285216822  by  33. 

7)  4157028792  by  56. 

(9)  22039992  by  108. 

(11)  472634d00  by  125. 

(18)  637062400  by  14^00. 


(2)  3791040  by  15. 

(4)  1143995886  by  27. 

(6)  2095501072  by  49. 

(8)  1200130008  bv  84. 

(10)  57667632  by  132. 

(12)  5651.^4160  by  720. 


Vn.  Inexact  Division. 

11.  Hitherto  we  have  chosen  Examples,  in  which  the 
Divisor  is  contained  an  exact  number  of  times  in  the 
Dividend. 

Now  suppone  we  have  to  divide  23  by  7. 

Siiice  8x7  =  21,  it  follows  that  we  can  divide  23 
units  into  8  parcels,  each  containing  7  units,  and  when 
we  have  done  this,  2  units  out  of  the  23  remain  over. 

In  Buoh  a  o&se  we  call  8  the  Quotient,  and  2  thf 
'^•^maindflT. 


kgBh 
thus, 


Note. 
aad  tho 
the  Divi 


Dlvid 


[5) 

(7) 

(9) 

(11) 

42.  ^ 

the  me 
divisor, 
mainde 

Ex.  I 


21 


Whe 


imxAoi  DineioN. 


A^in,  if  we  haye  to  divide  72469  by  58,  we  proceed 
thus, 

58)  72469  (1867 

194 
159 


856 
818 


889 
871 


18 


iU  ''\-H 


the 
the 


Kb-vce  the  QiiotifiRt  is  13(>7,  and  the  Remainder  18. 

Note. — II'  we  multiply  the  Quotient  by  the  Divisor,  and 
aad  tho  Remainder  to  the  product,  the  sum  must  be  equal  to 
the  Divideui. 

Examples,    (zix) 


Divide 

(1)  3402  by  87. 

3)  872968  by  47. 

[5)  749278Cby71. 

(7)  87467  by  103. 

(9)  8276253  by  723. 

(11)  48237Cr>4  by  4821. 


(2)  486296  by  41. 

(4)  67002  by  65. 

(6)  82749326  by  98. 

(8)  978462  by  409. 

(10)  974004562  by  1009. 

(12)  68725642903  by  6871. 

42.  Wheu  we  employ,  in  cases  of  inexact  division, 
the  method  of  sliort  division,  after  breaking  up  the 
divisor,  into  componeiit  factors,  as  in  Art.  40,  the  re- 
mainder will  be  found  by  a  process  now  to  be  explained. 

Ex.  (1).  Divide  48276  by  21. 


8 


21 


43276 

14425  Kud  1  unit  over, 


20G0  and  5  purovls  of  3  units,  or  15  units  oyer. 
Whence  the  Quotioni:  iis  20G0,  and  the  Eemainder  is 
l«  +  X,  orlO. 


8!l 


INEXACT   DIVI8X0N. 


1 

|4. 


1.  i 


ill! 


Ex.  (2).  Divide  672948  by  126. 


5  57'2948 


125 


1 


5  114589  and  3  units  over, 


5!  22917  and  4  parcels  of  5  units,  or  20  units  over. 


4583  aud  2  parcels  of  25  units,  or  60  units  over 
Whence  the  Quotient  h  4583,  and  the  Remainder  v 
50  -(-  20  4-  8,  or  73. 

EiamplcB.    (xx) 
Divide,  employing  Short  Division, 

en     4163  by  15.  (2)  687595  by  16. 

(3)     42813  by  18.  (4)  42H()72  by  21. 

(5)     724972  by  25.  (6)  6G9024071  by  27. 

(7)     2H2578()  bv  33.  (8)  8042390  by  35. 

(9)     350599  by  48.  (10)  8271913  by  64. 

(11)     230047914  by  77.  (12)  41;J421  by  09. 

(13)     4vi87byl05.  (14)  95379  by  189. 
(15)     l.^?1477  by  210. 

43.  In  dividing  a  number  by  10,  we  have  merely  to 

mark  ofT  the  last  fifnire,  tlio  other  fi^^urcs  giving  the 
quotient,  and  the  tignre  inurked  ofl'  the  reaiainder. 
Tims  2400197-7-10  =  240019  with  remainder  7. 

Again,  to  divide  42305G75  by  20,  we  might  proceed 
ihusi 

10  42395075 


2^4239507  and  5  iinitH  over,   . 
2119783  and  1  parcol  of  10  units  over; 


vrbence  the  Quotient  is  2\VJ783,  and  Remainder  10  i  5, 
or  15. 
But  tL\o  v-'jeriiti^n  is  wi-itton  more  briefly  thus : 
2^0|4239507/5 

2119788    aud  15  remainder. 
Again, 

in  diriiling  by  1  )0,  v\l'  markotT  the  laul  i\Vi>  fif?ure8» 
h\  dividing  by  lUUo,  we  maik  of  iho  l<ut  ii^re*  tii^urei 
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from  divisor  and  dividend,  and  find  the  quotient  and 
remainder  by  a  similar  process. 

44.  If  any  three  of  the  four  numbers,  that  form  the 
Divisor,  Dividend,  Quotient  and  Remainder  be  given,  we 
can  find  the  fourth. 

1.  Let  Divisor,  Dividend,  and  Quotiont  be  given. 
Multiply  the  Divisor  by  the  Quotient,  snbtiact  the  result 
from  the  Dividend,  and  you  have  the  Remamder. 

2.  Let  Divisor,  Quotient,  and  Remainder  be  given. 
Multiply  the  Divisor  by  the  Quotient,  add  the  Remainder 
to  the  result,  and  vou  have  the  Dividend. 

8.  Let  Divisor,  Dividend,  and  Remainder  be  given. 
Substract  the  Remainder  from  the  Dividend,  divide  the 
result  by  the  Divisor,  and  you  have  the  Quotient. 

4.  Let  Quotient,  Dividend,  and  Remainder  be  given. 
Substract  the  Remainder  from  the  Dividend,  divide  the 
result  by  the  Quotient,  and  you  have  the  Divisor. 

Examples,    (iii) 

(1)  The  Divisor  is  26,  the  Dividend  4276,  tbo  Quotient 
171.     Find  the  Remainder. 

(2)  The  Divisor  ia  842,  the  Quotient  1381,  the  Remalmler 
S7.     Find  the  Dividend. 

(8)  The  Divisor  is  696,  the  Dividend  372149,  the  Remain- 
der 246.     Find  the  Quotient. 

(4)  The  Quotient  is  2910,  the  Dividend  8705237,  the  Re- 
tuaiuder  817.     Find  the  Divisor. 


''1 


Vni.  Methods  of  Verifying  the  Operations  and 
some  Practical  Methods  of  Shortening  Labor  in 
the  Fundamental  Rules. 

45.  Addition.  The  usual  verification  is  to  add  both 
upwards  and  downwards,  and  see  it*  the  sums  a{];rco. 
This  is  generally  sullicicnt.  Auoihor  mctliod  is  to 
draw  a  horizontal  lino  across  tlio  middle  of  tlic  sum 
And  add  it  in  two  Bo^aiate  j^arts,  then   hud   the  Bum  of 


84 
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the  two  answers,  which  must  agree  with  the  work  it  is 
to  verify.  If  it  bo  a  very  long  sum,  it  may  be  divided 
into  three  parts  by  two  horizontal  lines,  and  the  thi-ee 
separate  sums  found,  &c. 

46.  SuBTBACTioN.  The  correctness  of  the  result  in 
subtraction  may  be  tested  by  adding  the  remainder  or 
difference  to  the  subtrahend,  when  the  result  ought  to 
be  the  same  as  the  top  line  or  minuend. 

47-  Multiplication.  The  proof  of  multiplication  by 
casting  out  the  nines  depends  on  tlie  following  property 
of  numbers : — 

Any  number  divided  by  nine  will  leave  the  seme  r&- 
mainder  as  the  sum  of  its  digits  divided  by  nine.  "-        ,[' 

This  will  be  evident  from  the  following  example : 
6788       6000        700        80 


9 


700 


8 


9 


=  (660  +  1)  -h  (774-1)+  (8  -f- 1-}- J) 


9 


V 


Hence  it  la  clearly  seen  that  the  remainder,  arising 
from  the  divinion  of  0783  bv  0  is  tlie  same  as  that  aris- 
ing  from  the  division  of  the  sum  of  the  digits  by  9. 

This  test  may  be  given  in  the  form  of  the  following 
rule; 

Divide  iha  tnim  of  the  digits  in  the  Multiplicand  by  9, 
o.nd  set  domi  the  remainder.  Divide  the  sum  of  the  digiU 
in  the  Multiplier  bi/  9^  and  set  down  the  remainder.  Afuh 
tiply  the  two  remainders  together,  divide  tJte  result  try  9, 
and  set  down  the  remainder.  If  the  irrocess  he  correct^ 
this  remainder  will  be  the  same  (ts  the  rermiiJider  obtained 
by  taking  the  sum  of  the  digits  in  t/ie  Product  and  divid- 
ing it  by  9. 

For  example,  if  we  multiply  7C371  by  864  the  pro- 
daot  is  66220884. 
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Sam  of  digits  in  Multiplicand  =  24, 

and  24—9  gives  remainder 
Sum  of  digits  in  Multiplier  :=  17, 

and  17-r-9  gives  remainder 
First  remainder  X  second  remainder  =  48, 

and  48-i-9  gives  remainder  8. 
Pum  of  digits  in  the  Product  =  80, 

and  80-r-9  gives  remainder  3. 

This  Bo-called  proof  is  defective  as  a  proof  in  the 
following,  as  it  fails  to  detect  errors  in  the  product — 

1.  If  the  order  of  figures  in  the  product  be  misplaced, 
as  87  for  73. 

2.  If  errors  be  made  which  counterbalance  each  other, 
as  35  written  for  62,  tlie  sum  of  digits  in  each  case 
being  the  same. 

8.  W  0  1)6  written  for  0,  or  0  for  9,  or  either  be 
omitted  or  inserted  too  often. 

48.  Division.  To  prove  division,  multi])ly  the  divisor 
by  the  quotient,  and  add  the  remainder,  if  there  is  one, 
to  the  product,  if  the  result  is  equal  to  the  dividend, 
wo  have  a  verification  of  the  first  operation.  Division 
may  also  be  proved  by  casting  out  the  nines,  but  the 
proof  is  less  direct  tlian  in  midtiplication.  For  instance, 
if  wo  divided  417  by  29  the  quotient  is  14  witli  remainder 
11.  The  most  convenient  form  in  which  to  apply  the 
proof  of  nines  is  to  write  tliis  in  the  form  of  29  x  14  -K 11 
=  417.  The  remainder  gives  2x5-f2  or  12.  This 
remainder  and  the  dividend,  417,  divided  by  9,  give  a 
remainder  8,  which  therefore  proves  the  work. 

49.  Arithmetical  Complement.  The  arithmetical 
complement  of  a  number  is  defined  to  be  tlie  difi^ereuce 
between  any  given  number  and  tlie  unit  of  the  next 
superior  order  ;  thus  6  is  the  arithmetical  complement  of 
4,  47  of  68,  8408  of  1632,  and  so  on,  being  tlio  differ- 
ences respectively  of  4,  68,  1632,  and  10,  100,  10000, 
the  next  superior  units  of  these  nurubers.  C/onversely, 
also,  4,  68,  1682  »•  ^  the  aritlAmetioal  complements  of  6, 
47,  8468  respectively. 
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The  arithmetical  complemen:  of  a  number  may  b« 
found  by  the  following  rule  : — 

Be'jin  at  the  left  hand  and  ^^uhtract  every  fioure  from 
9  until  tJie  last  ;  subtract  that  from  10. 

The  arithmetical  complement  may  be  used  to  find  the 
difference  between  two  numbers,  thus  :  if  239  be  sub- 
tracted from  570  the  remainder  is  837.  But  if  7G1,  tlie 
aritlK'iiictical  complement  of  280,  the  less  number,  be 
added  to  570,  the  greater,  the  sum  will  be  1837,  one 
unit  (1000  in  this  case)  of  the  next  superior  order 
greater  than  the  difference  of  the  two  numbers.  By 
removing  this  unit,  the  number  will  be  left  equal  to  the 
difference  of  239  and  670  ;  so  that  the  difference  of  the 
two  nnmbcrs  can  be  found  by  addition.  The  arithmetical 
complement  may  be  written  thus  1701,  with  the  sub- 
tractive  unit  on  the  left,  which  when  added  to  676,  the 
sum  will  be  S37,  tlie  additive  and  subtractive  units 
being  together  equal  to  zero. 

This  method  is  employed  with  great  advantage  to 
find  the  aggregate  of  several  numbers  when  some  of 
tliem  ai-e  additive  and  some  subtractive.  Thus,  if  we 
have — 

8795  - 1632  ~  2019+8759  -  6104 

We  arrange  them  as  follows  : — 


E: 


3796 

A.  C.  of  1532  ia 

-18-1G8 

"   2019  ♦• 

17981 

8759 

•*   5104  " 

14896 

8899 
the  aggregate  required. 

60-  Contractions  in  Multiplication. — The  multiple 
cation  by  any  number  from  12  to  lU  inclusive,  may  be 
effected  as  follows  : 

MnWplii  1)1/  tJiefvjure  </  the  Multiplier  in  the  uniti* 
place,  and  to  the  nwnbcr  to  be  carried  add  Ute  figure  af 
th6  Multiplicand  junt  inuUijplied, 
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Ex.  1.     Multiply  2884  by  19. 

2884 
19 

45296 

4X9  :=:  36  ;  set  down  6  and  carry  8. 

8x0+3  carried-|-4,  the  units  figpir**  of  the  muUiplicau*! 

-=  7U  ;  set  down  9  and  carry  7. 

8X9-f7  cariied-f-S,  tlie  tens'  figure  of  the  multiplicaml 

=  42  ;  set  dowi\  ti  and  carry  4. 

2x9-1-4  carried-}-^,  the  hundreds'  figure  of  the  multipU- 

cand  =  25  ;  set  down  6  and  carry  2. 
2  carried-f-2,  the  thousands'  figure  of  the  multiplicand 

=  4  ;  set  down  4. 

The  back  figure  system,  as  it  is  sometimes  called,  may 
be  extended  to  numbers  between  20  and  80,  and  be- 
tween 30  and  40,  by  adding  to  the  number  to  be  carried 
the  double  or  tlie  treble  of  the  figure  of  the  multiplicand 
just  multijjlied. 

Ex.  2.  Multiply  84678  by  999. 

Here  34578000  ^  1000  times  84678. 
and  84678=     1 


84543422  =^  999  times  84678. 

Eb,  8.  Find  the  product  of  84578  by  699. 

Here  699  =  700-1 
Ajid  24204600  =  700  times  84678. 
84678  =      1      * 


P  !i  \ 


24170022  =  699  times  8467(i. 


Hence,  any  number  can  be  multiplied  by  09,  OlV.), 
9999,  i^c,  by  annexing  2,  8,  4,  &c.,  ciphers  to  the 
multiplicand,  and  Kubtracting  the  multiplicand  from 
this  product.  And  in  a  similar  way  any  number  can 
De  multiplied  by  another  composed  of  a  repetition  of 
bbe  figure  with  any  oUior  figure  in  the  highest  place* 
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Ex.  4.  Multiply  9G43287  hy  378427. 


7  limes  the  miiltipland  = 
42  times    tJbe  multiplicand  =-  6 
times  7  times  multiplioAnd  =  6 
times  67508009 
878  times  the  multiplicand' 
=  9times    42    times    the 
mulultiplicand  =  9  times 
405018064 


9  ()  4  n  2  8  7 

(37«);42)(7} 

67503009 
=  405018054 


=  3645162486 


86492801C9549 


To  Squakk  ant  Numbib  ending  in  5, 

Square  the  5  and  write  down   the   result  ;  tlien   in 
Brease  the  number  to  the  left  of  6  by  1,    and   mulli|>)^^ 
this  sum  by  the  number  to  which   the    1    was   aiUUid. 
Bet  this  product  to  tlie  left  of  the  25  and   the  nuixibej 
Uius  formed  will  be  the  result  required. 

Ex.  Find  the  square  of  75. 

6  squared  =  26. 

Add  1  to  7  and  multiply  by  7  and  place  the  66  to  the 
left  of  the  25.    5625  is  the  re>iiult  required. 

51.  Abbreviations  in  Division.  Since  4  x  26  is  100, 
wad  8  X  126  is  1000,  the  division  by  25  will  be  effected 
by  multiplying  the  dividend  by  4,  and  cutting  off  the  last 
two  figjures  from  the  product.  The  division  by  125  will 
be  effected  by  multiplying  the  di\idend  by  8,  and  cut- 
ting off  tlie  last  threo  figures  from  the  product.  In  each 
case  the  figures  cut  off,  when  divided  respectively  by  4 
or  by  8,  will  be  the  remainder,  and  those  loft  will  be  the 
quotient. 

Any  number  can  be  divided  by  9,  99,  999,  &c.,  by 
iuccessively  dividing  the  given  number  by  10,  100, 
1000,  Ac,  rw7)ectively,  and  taking  tlie  sum  of  tlie 
ittOcaBsive  rem  binders  for  the  true  remainder;  except 
when  the  ouri  of  %e  latter  exceeds  the  next  higher 
unit ;  j]]  i'j^^.  nose  both  the  quotient  and  remainder  must 
y*%  iijcictt'ciJ  'jy  unit7- 
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Ex.  Divide  65874  by  99. 

100 )  658,74 

6,58 

6 


635,39 

Here  the  snm  of  the  partial  remainder  is  188,  and 
both  the  quotient  and  remainder  must  be  increased  by 
unity.  Tlie  reason  of  this  we  leave  as  an  exercise  foi 
the  student. 

There  is  a  method  of  dividing  one  number  by  an- 
otlicr,  termed  the  Italian  method,  which  materially 
Bhortcns  the  process.  lu  tin's  method  all  the  partial 
sui)trahend3  are  omittod,  and  only  the  partial  remain- 
ders retained  m  the  worldng. 

Ex.  Divide  108419710121  by  5783. 

6788)  108419710121  (18748005 

5058J 


43257 
27701 


46296 


2121 


3206  final  rom, 
Tlio  first  stop  is  simpl,/  subtraction,  giving  6058  for 
remainder.  The  work  of  the  next  step  is  as  follows  : 
8  times  8  is  24  :  4  from  9  gives  5  (which  put  do>,^''^ 
and  carry  2.  8  times  8  and  2  give  00  :  0  from  8  gives  ^ 
(which  put  down)  and  carry  '\  8  times  7  and  6  give 
62  :  2  from  5  r-lves  3  (put  down)  and  carry  6.  8  times 
5  and  0  give  4(>  :  40  from  50  gives  4  (put  down.) 

It  sometimes  lia"|ipens  that  o?in  has  also  to  be  caorriecl 
from  the  aubtraotion.     For  instance,  in  this  case — • 

5783  )  60581 ( 8 
i817 
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We  say :  8  times  8  is  24  :  4  from  11  gives  7  (put  down) 
and  carry  3  (instead  of  2).  Then  8  times  8  and  3  give 
67  :  7  from  8  gives  1  (put  down)  and  carry  6,  &c. 

Examination  Papers. 
I. 

(1)  Express  in  woni=;,  4237490;  aal  ia  ficjnrp'^,  six  hun* 
Jrpf]  and  fifty-three  ihousiud  ei-^ht  hundred  ami  twelve. 

(2)  Find  the  sum  of  24753,  83729,  4237,  ivv\  80462. 

(3)  Find  the  difference  between  86293  :iad  78464. 

(4)  Multiply  8627  by  493,  ail  50942  by  307. 

(5)  Divide  8423793  by  9,  an  1  2659582  by  358. 

II. 

(1)  Write  in  figures,  twenty-five  millions  two  hundred  and 
fifty-seven  thousand  8ix  hundred  audtliifty;  and  in  words, 
402050407. 

(2)  From  seventeen  millions  and  seventeen  take  eight 
thousand  and  eight. 

(3)  Multiply  6549  by  4037,  and  27004  by  3700. 

(4)  Divide  32456789  by  96,  first  \y  \on^  division  and  then 
by  short  division,  and  show  that  tlid  results  agree. 

(5)  Find  the  sum  of  one  million  and  six,  fifteen  thousand 
and  eleven,  one  hundred  thousand  and  ten,  and  sixty  thou- 
sand four  hundred  ;  and  divide  the  result  by  9. 

III. 

(1)  Write  in  words,  I','0l020140l ;  and  in  figures,  one 
million  twenty-three  thousand  and  one.  Add  together  tha 
two  numbers,  and  from  the  sum  subtraot  their  difference, 

(2)  Multiply  740296  by  2039,  and  420004  by  3704. 

(3)  Divide  78297426  by  35,  employing  short  division. 

(4)  From  one  hundred  and  twenty-six  millions  four  hun- 
dred and  six  thousand  end  three  take  ninety-five  millio/ie 
and  four. 

(6)  Divide  the  product  of  723  and  847  by  48 

IV. 

(1)  Express  in  figures  the  number  repreBentod  b^ 
MDCCCLXXXVni.  ' 

(2)  Divide  987654821  by  132,  using  short  division. 
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(8)  Beflnee  to  prime  factors  56,  78,  and  114. 

(4)  Multiply  tlie  sum  of  Si'yJ.dl  and  40025  by  the  difference 
between  789  and  694. 

(6)  By  how  many  dor  s  one  millioa  exceed  one  hundred 
and  one  ? 

V. 

(1)  Divide  three  hundred  and  flfty-thiee  billions  eigh< 
millions  nine  hundred  and  seventy-two  thousand  six  hun* 
dred  and  two  by  5406. 

(2)  IMiiltiply  8976589  by  9876. 

(3)  Res  )lvR  into  elem.Mitary  factors  (i.  e.  prime  number^ 
40,  90,  and  126. 

(4)  Express  in  Roman  Notition  2i,  47,  and  178. 

(5)  How  mmy  bricks  may  be  taken  away  in  24  carts, 
each  taking  500  bricks  ? 

VI. 

(1)  Explain  the  method  for  the  multiplication  of  two  num« 
bera,  each  consisting^  of  several  ficfures,  and  multiply  30071 
by  20590,  explaininji^  the  reason  for  each  step  of  the  process. 

*(2)  Multiply  76894754  by  112756  in  three  Hues  of  partial 
products. 

(3)  By  what  number  must  the  product  of  the  sum  and 
difference  of  8376  and  5681  he  incieased  so  that  the  result 
may  be  exactly  divisiblj  by  7859  ? 

i/')  A  drover  bou.'^'lit  527  shoep  at  |2  per  lioad  ;  twice  as 
many  calves  at  thrice  us  much  per  head,  19  cows  at  $29  per 
head,  and  thrice  as  many  horses  as  cows  at  four  times  as 
much  a  piece.     How  much  did  the  whole  drove  cost  him  ? 

(5)  One-half  the  sum  of  two  numbers  is  4331,  and  one-half 
their  difference  is  8353.     Find  the  numbers. 

VII. 

(1)  Eight  head  of  cattle  at  $28  each,  and  7  horses  at  S89 
each,  were  given  for  U  acres  of  land.  What  was  the  land 
worth  per  acre  ? 

(2)  If  18  men  can  reap  a  field  in  76  days,  how  long  will 
it  take  19  men  to  reap  the  same  field  ? 

(8)  A  man  bought  an  equal  number  of  sheep  and  cows  for 
$6300.  Each  sheep  cost  13.50,  and  each  cow  $21.5a  How 
mftny  of  eaoii  did  he  buy  ? 
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(4)  It  was  1'oTincl  that  after  789  had  been  ftiihtrncted  875 
times  from  a  certain  number  that  the  remainder  was  862, 
Find  the  number. 

(6)  The  ages  of  three  brothers  are  19,  17,  and  15  years, 
and  their  father  wills  them  his  property  worth  $35,700 
according  to  their  ages.    What  does  each  get  ? 

VIII. 

(1)  Tliere  is  a  number  which,  when  divided  by  4  and  the 
quotient  diminished  by  35^  and  the  rfsiilt  multiplied  by  10, 
and  the  product  decreased  by  the  difference  between  the 
arithmetical  complements  of  784G  and  3479  gives  883.  Find 
the  number. 

(2)  If  5  lbs.  of  tea  are  worth  15  lbs.  of  coffoe,  and  4  lbs. 
of  coffee  are  worth  8  lbs.  of  sugar,  how  many  pounds  of 
sugar  are  worth  75  lbs.  of  tea  ? 

(3)  Find  the  number  from  which  if  13675  be  taken  the 
remainder  will  be  45209  less  27645. 

(4)  A  horse  is  worth  8  times  as  much  as  a  saddle,  and 
both  together  are  worth  $2J1.     Find  the  value  of  the  horse. 

(5)  A  dealer  in  cattle  gave  SG400  for  a  certain  number, 
and  sold  a  part  of  them  for  ^3003  at  If  18  each,  and  by  so 
doing  lost  $2  per  head.  For  how  much  a  'load  must  he  seL 
the  remainder  to  gain  $800  ou  the  whole  ? 

IX. 

(1)  Any  number  may  be  multiplied  by  5,  25,  125,  &(?.,  by 
annexing  1,  2,  3,  &c.,  ciphers  rpspoctively  to  the  number, 
and  then  dividing  it  by  2,  4,  8,  &c.  Explain  ihe  reason  of 
this  rule. 

(2)  Of  what  number  is  99905  both  divi?or  and  quotient? 

(3)  A  person  bequeathed  his  property  to  his  3  sons.  To 
the  yocngest  he  gave  |1789;  to  the  second  5  times  as  much 
as  to  the  youngest ;  and  to  the  oldest  3  times  as  much  as  to 
the  second ;  find  the  value  of  the  property, 

(4)  In  walking  a  certain  distance  Johr^  takes  1709 1  steps; 
how  many  steps  will  James  take  in  wilkin.u  li!\ll  the  dis- 
tance, John  talcing  3  steps  for  every  four  of  James's? 

(5)  A  merchant  failed  and  his  goods  were  worth  $7770. 
Out  of  this  he  can  pay  his  creditors  37  cents  on  the  dollar. 
One  of  his  creditors  got  $1998  as  iiis  share.  Find  the  mer* 
chant's  indebtedness,  and  what  he  owed  the  one  creditor. 
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(1)  In  the  multiplioation  of  nnmbers,  how  dc  you  prove 
the  correctness  of  the  operation  by  castini:^  out  tne  nines  f 
Explain  and  give  reasons  for  the  rule,  and  show  the  errors 
to  which  it  is  liable. 

(2)  Multiply  together  172814412  and  987654321  in  three 
lines  of  partial  products. 

(3)  Simplify  1 -2-f  4- 8 4-16-82+64- 128+256 ^  512-f 
1024- 2048+4096 -8192  4- 16384 -327684-65536 -131072H- 
262144  -  624288+1048576  -  2097152+4194304. 

(4)  Divide  7864643457  by  9999. 

(6)  The  quotient  is  equal  6  times  the  divisor,  and  the 
divisor  to  6  times  the  remainder,  and  the  three  together 
amount  to  516 ;  find  the  dividend. 


ISL    On  the  Method   of  Finding  the  Highest 
Common  Factor  of  Two  or  more  Numbers. 


52.  A  number  is  said  to  be  a  Factor  of  another  num- 
ber, when  tlie  latter  is  exactly  divisible  by  the  former. 
Thus  8  is  a  factor  of  12. 

A  number  is  said  to  be  a  Common  Factor  of  two  or 
more  numbers,  when  each  of  tlie  latter  is  exactly  divis- 
ible by  the  former.  Thus  3  is  a  Common  Factor  of  y, 
12,  and  16. 

The  Highest  Common  Factor  of  two  or  more  numbers 
is  the  highest  number  which  will  exactly  divide  each  oi 
them. 

Thus  6  is  the  highest  Common  Factor  of  6,  12,  and 
18,  and  9  is  the  liighest  Common  Factor  of  27,  86  and 
108. 

The  words  Highest  Common  Factor  we  shall  write 
briefly  h.  o.  f. 

For  small  numbers  the  h.  o.  f.  may  be  found  by  in- 
Bpectiou,  and  by  way  of  practice  the  student  may  work 
the  following  examples,  applying  the  tests  of  divisibilitjf 
given  in  Art  88. 
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Exarcp'es. 
Find  the  h.  c.  f.  of 

(1)  8  and  14. 

(3)  40  anil  (53. 

(5)  48  au.l  144. 

(7)  15,  27,  105. 

(9)  16,  64,  256,  1024. 


(xxji) 

(2)  12  and  30. 

(4)  36  aiul  90. 

(6)  7,  14.  21. 

(0)  32,  48,  123. 

(lO;  24,  51,  105,  729. 


53.  Ifi  large  number.^,  the  factors  cannot  often  be 
determined  by  inspection,  and  if  wo  have  to  find  the 
H.  c.  F.  of  two  such  numbjis,  we  iiave  recour.se  to  the 
following  Bule : 

Divide  the  (jreaicr  of  tJia  ticn  niinibi'rs  by  Ike  less^  and 
the  Dicisor  b//  the  remainder,  reji'vdin//  fha  process  ttrdU 
no  reinaiadir  id  Iv/t :  the  lust  Diolsur  Is  the  u..  c.  v. 
reqiiired. 

Thus,  to  find  the  n.  c.  f.  of  Qi'd'd  iiua  1573,  wi'  proceed 
thus: 

689)1573(2 
1373 


195 )  689  ( 3 
685 


104)195(1 
104 


91)104(1 
91 


13)91(7 
91 

Hence  13  is  the  n.  o.  r.  of  683  and  ]573. 

The  reason  of  the  above  piucesa  depends  upon  the 
following  proposition  ; 

A  coinmon  fador  of  awj  tiro  rmnihrrs  is  also  a  factor 
of  their  sum,  of  their  dH/'crcncc,  aud  of  any  multiples  oj 
eittier  of  them. 

Thus,  7  is  a  common  factor  of  28  and  91 ; 

7  is  al8i>  a  factor  of  their  aunt,  l!.s+.0?,  or  119  j 
7  is  also  a  factor  of  tlieii-  dijjerence,  91—28  or  63. 
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Also,  7  is  a  factor  of  6  times  91,  and  of  any  other  multiple  of  91. 
And  7  is  a  factor  of  8  times  28,  and  of  any  other  multiple  of  28. 

Any  number  which  la  a  factor  of  68y  and  1573  ia  a  factor  also 
of  their  difference  195, 

and  is  therefore  a  factor  of  any  multiple  of  195  ~e.  g.^  685, 
and  therefore  of  585  and  689, 
and  therefore  of  their  diilcreiice,  101, 
and  therefore  of  104  and  195, 
and  therefore  of  their  diffciGuce,  91, 
and  therefore  of  91  and  10  i, 
and  therefore  of  their  difference,  13, 
and  therefore  of  91  and  13, 

and  therefore  since  13  is  o,  factor  of  itself  and  91,  it  is  a  factoz 
of  the  given  numoers  689  and  1573. 

Also,  13  is  the  Highest  Common  Fnctor  of  the  given  numbers, 
(or  it  has  been  shown  that  any  number  which  is  a  factor  of  689  and 
1573  is  also  a  factor  of  13,  and  sinco  13  is  the  highest  factor  of 
itself,  it  is  the  Uinhest  Common  Factor  of  689  and  1573. 

In  the  preceding  proof  it  may  bo  observed  that  the  quotient* 
ire  of  no  importance  to  the  result.  We  are  simply  finding  the 
difference  between  a  certain  number  used  as  a  dividend  and  a 
multiple  of  another  number  used  as  a  divisor.  This  multiple, 
tbrrefore,  need  not  always  be  less  than  the  dividend,  and  it  will 
be  sufficient  to  find  the  difference  betweei'  ihe  dividend  and  the 
nearest  multiple  of  the  divisor.  Attention  to  this  will  gome- 
timas  shorieuthe  labor.  Thus  in  the  preceding  example, 
196)689(4 
780 

91)195(2 

182 


13)91(7 
91 

Examples-  ("iii) 
Find  the  h.  o.  p.  of 


(1)  884  and  1206. 

(8)  7455  and  47223. 
(5)  G90G  and  10359. 
(7)  49608  and  169416. 

(9)  1581227  and  16758766. 


(2) 
(4) 
(6) 

(8) 
(10) 


2272  and  8552. 
12321  and   54346. 
1908  and  2736. 
12G025    aud    40115. 
35175   and   236845. 


54.  If  the  H.  0.  F.  of  three  numbers  he  required,  we 
first  find  tiie  h.  c.  f.  of  two  of  the  uiimbers.  Then  the 
B.  0.  F.  of  this  result  aud  the  third  niinibei  will  be  the 
H.  0.  r.  required. 
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For  example,  if  "vve  re(iiuie  the  h.  c.  f.  of  851,  459, 
and  1017,  wo  first  find  tlie  u.  <j.  f.  of  351  and  459  to  be 
27,  and  then  we  find  the  u.  c.  f.  of  27  and  1017  to  be  9, 
which  is  therefore  the  u.  o.  f.  requiied. 

Examples,  (xxiv) 
Find  the  h.  c.  f.  of 


CD    16,20,28. 
(3)    305,  511,  803. 
(6)    492.  1470,  17G3. 


(2)     14,  42,  66,  138. 

(4)     232,  200,  403. 
(0)     148,  444,  502,  708. 


X~.Lowest  Common  Multiple. 

55.  A  niimbev  is  called  tJie  Mulfiple  of  another  jiuia« 
ber,  when  the  former  is  exactly  diviisible  by  the  b«tier. 
Thus  12  is  a  multipl'^  of  3. 

A  number  is  said  to  be  a  Common  Multiple  of  t""^©  or 
more  numbers,  when  the  former  is  exactly  divisible  by 
each  of  the  latter.  Thus  12  is  a  Common  Multiple  of 
2,  8  and  4. 

The  Lowest  Common  Multiple  of  two  or  more  num- 
bers is  the  lowest  number,  which  is  exactly  divisible  by 
each  of  them. 

Thus  12  i\'i  tlie  Lowest  Common  Multiple  of  4,  G  and 
12,  and  GO  is  tlie  Lowest  Common  Multiple  of  16,  20 
and  80. 

The  words  Lowest  Common  Multiple  we  shall  wiite 
briefly  l.  c>  m. 

66.  To  find  the  l.  o.  m.  of  two  numbers  wo  have  tlie 
following  Kido. 

Divide  cne  of  the  numhers  by  tlip,  h.  o.  f.  aiid  multiply 
the  quotient  by  the  oilier  number.     TJie  result  is  t/ie  l.  g.  m. 
For  example,  to  find  the  l.  o.  m.  of  24  and  86. 
The  H.  0.  F.  of  24  and  8G  is  12. 

Now  24 -h  12-2. 
.•.  L.  0.  M.  of  24  ami  36-36x2-72. 

NoTR. — The  symbol .'.  stands  for  the   word  therefore 

Since  12  i«  tho  B.  o.  v.  of  24  ftiil  30,  then  'Jt  --  12X3  (Ujd36  =s 
12X3,  aiHu  24X30  »  12X2Xi::X.),    uxid  olviuusly  ilio  ltiar>t   oom- 
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=  72. 


tton  mnltiple  of  the  two  nnmbers  will  consist  of  the  prodnot  of 
all  the  prime  factors  in  the  two  numbers  ;  or  the  least  common 

24X36 
multiple  of  24  and  36  =  12X3X2  or — ^- 

And  there  is  no  integral  number  less  than  72,  whiob  is  a  mol- 
liple  of  24  and  86. 

For  72  contains  24,  3  times,  36,  2  times,  and  8  and  2  being 
prime  to  each  other  : 

Wherefore  the  L.  o.  m.  of  24  and  36  =  ^-—-^  ****  *^®  ^®*** 

oommon  multiple  of  two  nnmbers,  is  equal  to  their  prodnot 
divided  by  their  highest  oommon  factor. 
The  following  form  is  perhaps,  more  convenient  in  practice. 

24X36  36 

L.  C.  M.  of  24  and  36  =— ^g"  =  24x  jg- 

The  li.  0.  M.  of  two  nnmbers  is  equal  to  the  product  oi  either 
of  the  numbers  multipled  by  the  quotient  arising  from  dividing 
the  other  by  their  highest  oommon  factor. 

Examples,  (xxv) 


.  I  ..>  'i 


Find  tho  L.  0.  M.  of 

(1)     27  ana  64. 

(8)  638  and  844. 

(6)  1000  and  2125. 

(7)  936  and  2925. 

(9)  2443  and  4537. 


2)  88  and  108. 

4)  195  and  736. 

6)  8432  and  8676. 

(8)  2304  and  4082. 


67.  To  find  the  l.  o.  m.  of  three  or  more  numbers,  we 
might  find  the  l.  o.  m.  of  any  two,  and  then  find  the 
h  0.  M.  of  the  resulting  number  and  of  a  third  of  the 
ori'^iial  numbers,  and  so  on,  thu  final  result  being  the 
I*,  n.  M.  requii'ed. 

T?Mis  to  find  the  i«.  o.  m.  of  12,  20,  86  and  64,  we 
mv^-     nrooeedthus: 

the  L.  0.  M.  of  12  and  20  ia  60, 

of  00  and  80  is  180, 
of  180  and  64  is  540; 

.'.  the  L.  0.  M.  of  12,  20,  30  and  54  \a  640. 

But  in  practice  it  is  f]jonerally  mere  oonvenient  to  pro« 
oeod  by  the  following  Rule. 

8€t  down  the  given  nvmbera  side  by  side  ;  divide  by  emy 
number,  cormmnciny  with  2,  3,  5  .  .  .  which  will  exactly 
dmdi  two  tU  Uati  <if  iht  numbirt ;  Ht  tlawn  thi  gyioHmUt 
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aud  the  numhcrs  that  are  not  rxacthj  divisible  by  the 
dirisor,  si<le  hi/  side:  and  proceed  in  this  way  till  yon  (jet 
n  line  of  ninnhers,  vhirh  are  in'ime  to  one  another.  Then 
the  continued  product  of  all  the  divisors  and  the  numbers 
in  this  line  will  be  the  l.  c.  m.  required. 

Thus,  to  find  the  l.  c.  m.  of  12,  20,  30,  54, 

2  I  12,  20,  3(1,  54 


2 

G,  10,  15,  27 

3 

a,    5,  15,  27 

6 

1,    5,    5,    0 

1,    1.    1,    0 
.'.  L.  c.  M.  =  2  X  2  X  B  X  5  X  0  =  540. 

The  following  is  somewhat  shorter  : 

Set  down  the  niind>rrs  in  a  line,  then  strike  out  any  iJuti 
are  eojitained  in  any  of  the  oUn'rs.  Virile  those  not 
striirk  out  /<//  (Uiy  number  that  will  exactly  diride  one  of 
them.;  under  any  that  it  ceaetly  diritles,  plare  the  q}(a- 
tient ;  under  any  which  eo)Uoin  xouie  fador  couidhoi  to  it, 
act  down  the  (juoden/,  after  sirikiny  out  this  factor  •  and 
brii-'ji  down  all  the  other  nu others. 

J'roceedin  this  way  with  the  neu?  line  i  and  so  on,  until 
nil  the  nund)cr>i  left  in  any  line  hare  no  connnon  vieasure, 
hut  nnity,  'lion,  the  continued  j^nnluct  of  the  numhcrs  in 
this  line  and  all  the  dirisars  is  the  L,  C.  M.  qf  tlie  given 
UKudters. 

Thus,  taking  iho  niuiibers  in  Section  57  : 

12  I  12,  2/),  30,j)4 

I      "nr'nro 


L.  c.  M.  =1)  X  5  <  12  --=540. 


fp 


Co  find  tho  L.  c.  m.  of  1,  8,  10.  12,  10,  20,  24,  25,  80. 
Again, 

12    ;l^^,  J0.J2,  m,  20,  24,  25,_«0 

~ 4,"  a,    1^,25,  '} 

.♦.  L.  0.  M.  -25  X  4  <  12  -=  1200. 
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Examples,    (xxri) 
jTind  the  l.  o.  m.  of 


(1) 
(3) 
(5) 
(7) 
(9 


6,  9,  24,  40. 
12,  18,  96,  144. 
84,  156,  63,  99. 
17,  61,  119,  210. 
44,  126,  198,  280,  330. 


(2)  8,  12,  22,  65. 

(4)  16,  30,  48,  56,  72. 

(6)  27,  33,  54,  69,  132. 

(8)  15,  26,  39,  65,  180. 

(10)  50,  338,  675,  702,  976. 


Examination  Papers. 

I. 

(1)  Find  fche  least  number  which,  divided  by  18,  16  and 
17,  gives  remainder  12  in  each  case. 

(2)  If  A,  B  and  C  walk  103950  inches  toprother,  how  often 
will  they  st  j)  at  tho  snuo  momout,  A  taking  83  inches, 
at  a  step,  n  27,  tun]  C  30  ? 

(3)  H.)V'  luaay  rails  will  inclose  a  field  23023  feet  long  bj 
17765  i'oet  wide,  t!ie  fence  bciii;^  straight  and  6  rails  high, 
the  rails  of  tiqual  length,  and  the  longest  that  can  be  used  ? 

(4)  Two  cog-wheels  containing  210  and  3.'0  cogs  rtRp-^ot* 
ivoly,  are  working  together.  After  how  many  revolution.  1 
the  larger  wheel  will  two  cogs  which  once  touch,  touch 
again  ? 

(6)  Three  nnmbnra  between  80  and  140  have  12  for  theii 
H.  0.  F.,  and  2772  for  their  L.  o.  m.     Find  the  numbers. 

II. 

(1)  Explain  how  to  find  tho  (1)  n.  o.  P.,  and  (2)  the  l.  o.  m. 

of  a  series  of  numbers  by  resolving  them  into  their  prime 
factors. 

(2)  A  farmer  lias  600  bualiols  of  wheat ;  what  are  the  throe 
Rnis.lloHt-8i7:"d  hjxd'i,  and  the  three  largest  bins,  holding  an 
♦  tf't  ininilMf  of  Im^hels,  that  will  each  measure  the  same 
witliont  A  rrmaiiiiler  ? 

(8)  What  is  the  smallest  sum  of  money  with  which  I  can 
boy  sheep  at  06  each,  cows  at  022  each,  or  horses  at  $75 
each  ? 

(4)  Tiiroe  horses  are  running  round  a  rnco-oourso  of  6280 
yards  ;  tlio  lir»t  horse  runs  410  yirils  a  minute,  the  second 
852  yarils,  and  the  tliiril '.illl  y;ir«ls;  find  the  tini'^  between 
thoir  once  coming  ail  Logelher,  and  their  coming  all  tcgethc)' 
again. 

(6)  Find  tl»o  least  number  which  »llvided  by  675,  1050. 
and  4868,  will  leave  the  same  remainder  3!?. 


.'1 


m 


i      !I( 


'i 


EXAMINATION    PAFKBt. 


£  tf 


III. 

(1)  Explain  how  you  woiil!!  find  all  the  divisors  which  a 
number  has.     Find  tbuse  of  ISOO. 

(2)  The  L.  c.  M.  ot  2,  3,  4,  5,  0,  8,  9,  aad  another  uuinbei 
prime  to  them  is  1U4'10.     What  ia  thia  number  ? 

(2)  How  do  you  detormine  whether  a  number  is  prime  oi 
composite  ? 

Which  of  the  following:;  numbers  are  prime  and  which 
composite:— 3391,  2099,  14787  and  1477? 

(4)  Three  men.  A,  B,  and  C  start  together  from  the  same 
place  to  walk  round  an  island  60  miles  in  circuiiiiference ; 
tliey  walk  in  the  same  direction,  A  at  the  rate  of  5  miles  per 
hour,  B  at  4,  and  C  at  3.  In  wiiat  time  will  all  bo  together 
for  tlie  first  time  after  starting,  and  how  many  mileg  will 
each  liave  gone  i* 

(6)  Find  the  greatest  weiglit,  in  grains,  that  will  measure 
both  pounds  Avoirdupois  and  pounds  Troy,  there  being  57G0 
grains  in  one  pound  Troy,  and  144  lbs.  Avoirdupoib  contain 
as  many  grams  as  175  lbs.  Troy. 

IV. 

(1)  Define  Factor,  Measure,  Multiple,  and  explain  when  a 
number  is  Prim;'  and  when  Compoaite.  In  what  digits  must 
prime  numbers  end  ? 

(2)  The  produ'^t  of  two  nu!nl)er3  U  1270374,  and  half  of 

one  of  them  is  8129.     AVhat  is  uiu  oliier  ? 

(8)  The  i'ore  wheel  of  a  carria^'o  was  11  feet  in  circumfer- 
ence, and  the  hind  one  13  f(  et.  There  being  523D  feet  in 
mile,  how  many  mib'S  had  a  carriage  gone  when  the  same 
spots  which  were  on  tlie  ground  at  the  timo  of  starting, 
had  been  on  the  ground  300  limes  at  the  same  instant? 

(4)  A  can  dig  30  post  holes  in  a  day ;  B  can  dig  82,  and 

C  81)  in  the  sum"  time  What  is  the  smallest  number  which 
will  fni'nisli  (  xnct  da\s'  labor  either  fur  each  working  alun« 
or  for  all  wi  rking  together? 

(6)  flow  many  firkins  of  butter,  eaeh  containing  60  lbs.  at 
28  cents  a  pound,  must  h>^  givtMi  for  14  l)bla.  of  sugar,  each 
containing  270  lbs.  at  8  cents,  per  pound  f 
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(1)  Explain  the  use  of  zero  in  decimal  notatton. 

(2)  Find  the   greatest   number  which    will  dividfi    in*r/| 
md  168^0.  leavinu'  as  remaladers  respectivelv  fi4  au«i  a.'- 
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(8)  The  dl,q:its  in  the  nnita*  and  millions'  places  of  a  num- 
ber are  2  and  7  respeofively,  what  will  be  the  dif^its  in  the 
same  places  when  999999  is  taken  from  the  number  ? 

(4)  An  avenue  8  miles  lon«?  is  planted  with  5  rows  of  trees. 
The  trees  are  placed  in  the  different  rows  at  the  distances  of 
6,  8,  9,  10  and  12  feet  respectively.  If  the  rows  start  from 
the  same  straiofht  line,  (1)  how  often  will  5  trees  be  in  aline, 
thore  bein-?  5280  feet  in  a  mile  ?  and  (2)  how  many  trees 
will  there  be  in  the  avenue  ? 

(5)  A  number  is  composed  of  the  following  factors :  2* . 
3* ,  5" ,  11  and  17  ;  find  the  number. 

XI.~-On  Fractions. 

58.  Numbers  are  the  measures  of  quantities. 

A  Quantity  is  anything,  which  may  be  regarded  as 
being  made  up  of  parts  like  the  wliole. 

Thus  a  sum  of  mouey  is  a  quantity,  because  we  may 
regard  it  as  made  up  of  parts  like  the  whole. 

To  measure  any  quantity  wo  fix  upon  some  known 
quantity  of  tlie  same  kind  for  our  standard  or  Unit,  and 
the  NuMBEB,  which  expresses  how  many  times  tliis  Unit 
is  contained  in  the  quantity,  is  called  the  Measubb  of 
the  quantity. 

To  put  this  in  a  more  practical  shape,  we  give  the 
following  illustration  :  We  measure  large  sums  of  money 
by  tlic  Ujiit  which  we  call  a  Pound,  and  wlieu  we  say 
that  n  man's  income  is  Jive  hmidred  a  year,  we  mean, 
that  ho  receives  yearly  a  sum  of  money,  which  contains 
tljc  unity  five  himdred  times,  and  we  call  the  Number 
Five  Uimdied  the  measure  of  his  income. 

59.  Now  we  can  conceive  that  a  unit  of  measurement 
miiy  bo  divided  into  a  number  of  parts  oieqvMl  magnitude. 

For  instance,  if  we  take  a  Pound  as  the  IJ71U,  by 
wliich  we  measure  sums  of  money,  we  suppose  this  unit 
to  bo  divided  into  twenty  equal  parts,  and  we  call  each 
of  these  parts  one-iumtieth  of  a  Pound ;  two  such  parts 
will  be  two-twentietlifl,  three  wiJi  be  tlirce-twcuticths  of  a 
Pound.  Bnoh  parts  are  called  Fractions  of  a  Pound,  or 
other  Unit,  and  we  (dve  tlie  following  definition : 
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Dep.  We  form  a  Fraction  by  dividing  a  unit  into 
8ome  number  ot  iMjiial  parts  find  by  taking  one  or  more 
of  those  parts. 

The  number  of  equal  parts,  into  which  the  Unit  is 
divided,  is  called  tiie  Denominator  of  the  fraction,  and 
the  number  expressing  how  many  of  these  parts  are 
taken  to  form  the  fraction  is  called  the  Numerator  ol 
the  fraction. 

These  operations  are  denoted  by  the  following  symbols : 
we  represent  a  fractiou  by  writing  the  numerator  above 
the  denominator,  and  separating  them  by  a  horizontal 
line. 

Thus  f  represents  tlie  fraction,  of  which  the  nume- 
rator  is  3  and  tlio  dunomiuator  4. 

Such  Symbols  are  called  Fraction- Symbols,  or,  for 
brevity,  Fractions. 

60.  The  symbol  ^  is  rcau  one-halt 
The  symbol  |  is  read  one-thu*d. 
The  symbol  J  is  road  three-fourths. 
The  symbol  J  is  read  six- sevenths, 

and  so  on. 

61.  The  Numerator  and  Denominator  of  a  Fraction 
are  called  tlie  Terms  of  the  fraction. 

A  Propek  fraction  is  one  in  which  the  Numerator  is 
less  than  the  Denominator,  as  ^. 

kxi  Improper  fraction  is  one  in  wliich  the  Numerator 
is  greater  than  the  Denominator,  as  J. 

In  our  explanation  of  the  fundamental  operations 
[)erformed  with  fi  act  ions  we  sliall  make  use,  as  fai*  as  is 
possible,  of  jrro^H'r  fractions  only. 

62.  To  show  that  ^^-yV 

Suppoae  a  Unit  to  bo  divi;lea  iuto  8  equal  parts. 
Then  i  will  roprttsrnt  2  of  these  parts (1). 

Next,  let  each  of  the  3  pai'ts  be  subdivided  into  4 
equal  parts. 
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Thus  the  Unit  haa  been  divided  into  12  equal  parts,  and 
1^  will  represent  8  of  these  subdivisions  (2). 

Now  1  of  the  parts  in  (1)  is  equal  to  4  of  the  subdi- 
visions in  (2). 

.'.  2  parts  are  equal  to  8  subdivisions, 
and 
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We  draw  from  this  proof  two  inferences  : 

I.  If  the  numerator  and  denominator  of  a  fraction 
be  multiplied  by  the  same  number,  tlie  value  of  the  frac- 
tion is  not  altered. 

Thus    3  l«      onri      *    *0 

II.  If  the  numerator  and  denominator  of  a  fraction  be 
divided  by  the  same  nu^nber,  the  value  of  tlie  fraction  is 
not  altered. 

TlmsiJ=^V  a^'^-V^^A- 

63.  To  make  the  mjiortant  tlieorem  established  in 
Article  62  more  clear,  we  shall  give  a  practical  proof 
that  5  =  3^,  by  taking  a  straight  Une  as  tlie  unit  of 
length. 


I   1 


I    i 
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A  E  D  F  B 

Let  tbn  line  ^Cbe  dividod  into  5  equal  parts. 
Then,  if  B  bo  the  point  of  divisiou  nearest  to  C, 

ABh^  of  AC (1). 

N'jxt,  let  each  of  the  parts  be  subdi\aded  into  4  equal 
parts. 

Tlien  AC  contains  20  of  tUoao  subdivisions, 
4ud         AB  contains  IG  of  those  subdivisions  ; 

.-.  ABi^  J 8  ol  AC (2). 

Comparing  (1)  and  (*2),  we  conclude  iliat 

64.  A  fraction  is  in  its  Loiocut  Tcnw^  wlien  the  nume- 
rator aud  deuomiuator  Jiave  uo  common  iactor  ex«^pi 
onity: 
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FRAOTiONS. 


1^ 


I 


: 


Tlins  |,  f,  IJ  represcut  fractions  in  their  lowest 
terms. 

To  rcJuce  a  fraction  to  its  lowest  terms  we  have  the 
following  liule : 

Divide  the  Xiunerator  and  Denominator  hy  their  ii.  c.  f. 

Thus,  if  wo  liave  to  reduce  \\  to  its  lowest  terms,  wo 
kn..w  that  9  is  the  ii.  c.  f.  of  IB  and  81,  iiud  diviiling  the 
]iu.iio-..;or  luid  denominator  by  0,  we  have  the  resulting 
fr  A'tiun  f. 

Again,  to  r.educo  r,,^  to  i'c^  lowest  terms,  we  find  25  to  bo 
the  n.  c.  F.  of  '16  and  500,  and  therefore  ^fo  will  be  the 
reduced  fraction. 

"Wb.en  we  see,  by  inspection,  or  by  an  application  ol 
the  tests  of  divisibility  given  in  Art.  38,  that  a  factor  is 
common  to  both  Numerator  and  Denominator,  we  may 
di\i.^e  both  by  this  factor  and  reduce  tlie  fraction  to 
/o/r,  r  terms,  without  going  through  the  process  of  find- 
ing the  II.  c.  F. 

Thus,  to  r:>  luce  the  h-.-'-tion  'i-.hhi  we  see  that  both  terms 
are  divisible  by  10,  laid  .'.  \)Vti''o  =  >.»'/o • 

Now  27  .iud  :);)3  are  Doth  divisible  by  9  (Art.  38), 

.  au    •  V     0  30  —  1  U  4- 

Examples,    (xxvii). 

Reduce  to  tiicir  lowest  terms  the  following  fractions  : 

(1)  ih  ^}  /hV.  (3)  ^a-  (4)  iU- 

(r,  UH.  ;(5)  ill  ID.  (7)  n[,i.  (8)  ^,MV. 

Gj.  T  ,vo  fiuctions  may  be  leplaccMl  by  two  equiva- 
I  •  t;  tractions  with  a  Common  Denominator  by  the 
ioliow'ng  rule  : 

Find  the  l.  c.  m.  uf  the  deno)nin(itors  of  the  (liven  frue^ 
tions» 

Diride  the  l.  c.  :\r.  /;//  the  dinnininntor  of  each  fraction. 

Multiphf  the  first  Ninncrator  hi/  the  first  Quotient. 

MulV'jUj  the  second  Xionerdtor  by  the  second  QuotlmL 
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FRACTIONS. 
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The  two  Proaucts  icill  he  the  Numerators  of  the  equiva- 
lent fractioufi^  iihose  common  denominator  is  the  l.  c.  m.  oJ 
the  original  denominators. 

The  same  rule  holds  for  three,  four,  or  more  fractions. 

Ex.  (1).  Reduce  to  equivalent  fractions  with  the 
lowest  common  denominator  f  and  -f . 

Denominators  8,  7, 
L.  c.  M.  66. 

Quotients  7,  8. 

New  numerators  21,  32. 

Equivalent  fractions  f  J-,  ff. 

Ex.  (2).  Reduce  to  equivalent  fractions  with  the 
lowest  common  denominator 


2 


4 


1  s 


Denominators  3,  9,  72. 

L.  O.  M.  72. 

Quotients  24,  8,  1. 

New  Numerators  48,  32,  13, 

Equivalent  fractions  ^  ^     tI     rl* 

Examples,    (xxviii). 

Reduce  to  equivalent  fractions  with  the  lowest  com- 
mon denominator. 


(1)  i 
(4) 


(2) 


I)      1  8 


•17' 


a. 


1-r 


(0)  i  i 


1.1   17.  _,L_a.. 

U  0      8  0     ^  'J  0   • 


1 
u 


^. 


(3)    r,     7     ii' 

W^     7       1  f       5  i      ^  0  li   • 

/7^    .1.       5       .7„.     .11. 
[I )     10      J  7      "JO         0  0' 

f^t^.  To  compare  the  values  of  two  or  more  fractions, 
we  convert  them  into  equivalent  fractions  witli  a  com- 
mon denominator  :  tlicii  tlio  comparison  of  tlie  values  of 
the  orijii^inai  fiactioiis  can  he  made  hy  comparing  the 
numerators  of  tlie  new  fractions. 


3 


and  ^. 


i^or  example,  to  compare  the  value  of 
The  cquivalput  fractious  arc  «$    S'l"  S"* 

The  (iescendi   ';  order  of  value  of  the  numerators  is  63,  60, 
56; 

,'.  the  descending  order  of  value  of  the  given  fractions  i$ 
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ADDITION    OF    FRACTIONS. 


67  ^Ve  may  also  compare  fractiona  by  reduciug  theid 
to  tiactious  witli  a  comuioii  Nuv.urafor,  mid  assifrniug 
the  gieatest  value  to  that  one  of  tlie  rebuitmg  t'ractioua 
wliicli  lia»  the  leant  denominator. 

Thus  tc  compare  the  viilues  of 

3       '-'  7    nnrl    9  1 

The  equivalent  fractions  are 

ft    I  8   1      oyi^      ft  I 

. .  the  descending  order  of  the  given  fractions  ii 

2  7     HI      :? 
3r     y  5     c, • 

Examples,    (xxix). 
Compare  tlie  vali  es  of 

\^f       T       ?•        1  ;!•  \^)       C        9        \7' 

/Q\         0  1  :{        1  7 


(4) 


3  7 

2  0        4  (T 


7^' 


(5)     tjV     ^V     U-  (({)     rr     r/V     sV' 

A1U)IIJ(\    OF  FllACTIOXS. 

68.  The  rule  for  adding  two  or  more  fractious  to* 
gether  is  this  : 

Ih'duce  the  I'lortioi-s  in  rr/iiiralent  fractions  hai'lmj  the 
hones    Conniion  Di'ibiniiiuUoi  , 

TJnn  add  the  nunifinfois  of  ih,'  rifitfrtn'tiit  frartinns  and 
}>l(t<-('  the  residt  n.^  the  Xiuiic'-dtui  of  <t  frai-tion^  ichose, 
Denominator  is  thr  roinniau  <l(  iKiminiifor  of  the  equivalent 
fractions. 

Thr  fro.rtio,i  will   ()€  .>/i/w/   to  the   sum   of  the  orhjino 
Jractions. 

For  example,  (o  find  the  sum  of  |\  and  |. 

•  •  TT  T-  1  -  1  :?  T^  1 .«  —  r  j« 
Examples.    (\xx). 


Fiad  the  sum  of  the  folio wiiu'  fract 


ions 


(1) 


aiH 


7    1  t 
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•\  aiid  .;-'. 


n 


(i^) 
Mj 


r^   iUH 


1    ,5. 
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SUBTRACTION   OF   FBAOTIOMS* 
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:.»' 


(6) 

A   A  U  aiid  t-Jt 

(6) 

W  t  T  ff  a^d  A- 

(7) 

S            2           7       q»/1         4 

TT    ^7    SZ  *""  135* 

{B) 

1111     ori/^       1 

(9) 

2        3           7       onrl       1  I 

SUBTRACTION  OF  FRACTIONS. 

^9.  'Tlie  i'ule  for  subtracting  a  fraction  from  a  greater 
iMiction  is  this : 

Reduce  the  fractions  to  equivalent  fractions  having  the 
L^'est  Common  Denominator,  T/i^?i  subtract  the  niuncr- 
at^r  of  the  smaller  of  the  equivalent  fractions  from  the 
numerator  of  the  yr eatery  and  place  the  result  as  the  NU" 
merator  of  a  fractiony  whose  denominator  is  the  common 
Denominator  of  the  equivalent  fractions.  This  fraction 
will  be  equal  to  the  difference  of  the  original  fractions. 

For  example,  to  find  the  difference  between  |  and  f. 

•       fi_'2_15_14_l 

•  •  T      3  ~  5^T      2 1  ~  2  r» 

Examples,    (xxxi). 
Find  the  difference  of  the  following  fractions : 

(1) 

(3) 

(7) 

(9) 

MULTIPLICATION  OF  FRACTIONS. 

70.  A.  fraction  is  multiplied  by  a  whole  number  by 
multiplying  the  numerator  by  that  number  aud  leaving 
the  denominator  unchanged. 

Thus  f  multiplied  by  3  becomes  f . 

j?'or  eacn  oi  the  symbols  f  and  ^  implies  that  a  unit 
has  been  divided  into  7  equal  parts,  and  three  times  as 
many  of  those  parts  are  taken  to  form  the  fraction  rep- 
resented by  the  latter  as  are  taken  to  form  the  fraction 
represented  b^  the  former. 


z       ai^d  «. 

(2) 

f      and  If. 

11          and    13 

(4) 

1  3      a-nA   2  35 

TjY    ana  g^y. 

1  7         oriil     2  0 

(6) 

9        ond     43 

1  ♦  '"•      n^^(\   2  0  ft 
l>7:j     ^''"*^^  iiiiT 

(8) 

2  0  (J  **'""  aecF* 

3*7     firid      «'^'5 

r1  J 
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MULnVLIGATIOM  OV  WBAOtKOnt 


7L  Tb  prove  thai  f  of  |  =  |V 

io(  i^iot  ii  Art.  6% 

Now  suppose  a  unit  to  be  divided  into  15  eqnal  part8> 

Then  }  of  }»}  of  12  of  snob  parts 

■>  fg  of  12  of  Buob  parts  Art.  62. 

w8  of  snob  parts.  Art.  62» 

Bnt  A"®  ^'  ^^^  P°^^ '  ^^'  ^^' 

Hence  we  derive  the  Bale  for  what  is  called  Multipli- 
cation OP  Fbactions. 

We  extend  the  meaning  of  the  sign  x ,  and  deSne 
}  X  J  (which  according  to  our  definition  in  Art.  21  would 
have  no  meaning)  to  mean  f  of  |,  and  we  conclude 
that  {  X  }  ~  1^  which  in  words  gives  us  this  rule  : 

"  Take  the  product  of  the  numerators  to  form  the  Nume- 
rator of  the  reetUting  fraction,  and  the  product  of  the  de- 
nominators to  form  Hie  Denominator.*' 


The  same  rule  holds  good  for  the  multiplication  of 
three  or  more  fractions 

Before  effecting  the  Multiplication,  common  factors 
should  be  removed  from  the  Numerator  and  Denomina- 
tor. It  will  be  well  for  the  learner  to  be  familiar  with 
the  principles  laid  down  in  Art.  88. 

For  example,  to  find  the  value  of  |}  of  {|  of  }^  we 
proceed  thus : 

Ai  of  a?  of  iT_^<x»xW 

2x7xBx7xlT 


6x5x8x17x7x1 

and  removing  common  factors  from  numerator  an4 
denominator, 

s 


5X8 
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DIVISION    OF    FRACTIONS. 
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Exa.Tnt)les  (xxxii). 
Reduce  to  their  simplest  form 


|ofi 


24 


(1) 

(3) 
(5) 
(7)  iVoff^ofjJofe^. 

(C)\     1  '_'  0  -,  ^f  7  12  f^f    1   :.  ,T  5 


4  2  V  T  !>  \ 


(2) 

(i) 

(6) 

(8) 


3  V  *  V  -^ 
•^^  A  y  A  ic-j-" 


84  V  10  2s/ 
•g  5  A  r  T  T  A 


01 
T3  2"' 


1  00  V 

Tg  1  ^ 


TIT 

3.5  V  "^^ 
7  2  ^  4  (F* 


2  0  2  r»f  •'>  "  "^  r»f   24  8 


DIVISION  OF  FRACTIONS. 

72.  A  fraction  is  divided  by  a  whole  number  by 
multiplying  the  denominator  by  that  number  and  leav- 
ing the  numerator  unchanged. 

Thus  \  divided  by  3  becomes  ^^ 

For  \  implies  that  a  unit  has  been  divided  into  7 
equal  parts, 

5^  implies  that  a  unit  has  been  divided  into  21  equal 
parts,  and  hence  each  part  in  the  former  is  three  times 
as  great  as  each  part  in  the  latter,  and  since  the  same 
number  of  parts  is  taken  in  both  cases,  the  latter  fraction 
is  one-third  of  the  former. 

73.  To  show  that  J  -^  |-  =  J  x  {. 

The  quotient  resulting  from  the  division  of  |  by  4  is 
guch  a  number,  that  when  it  is  multiplied  by  the  divi- 
sor j  the  product  must  be  equal  to  the  dividend  f , 
that  is, 

f  of  the  Quotient  =  f,' 

/.  -I  of  ^  of  the  Quotient  =  f  of  |, 

.*.  lo  of  the  Quotient  =  f-  off, 

.*.  the  Quotient=4  off, 

that  is,  |-  -H  f^  =  4-  off. 

Hence  we  obtain  the  followmg  rule  for  what  is  called 
Division  of  Fractions. 

Invert  the  ilivisor,  and  proceed  as  in  Mnllijdiration, 


Thus 


1  •■? 


1  0  _   1 

')  o 


•4  'J  '^    1  0 
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•2  ■•>• 
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,1 


^1 
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byiH 


(2)  «byH 

(4)  ^b^,> 

(6)  TftVby^ 

v8)  iWfbyim 


Examplei>  (nxffl) 
Diyide 

(1)    Hby| 

(8)  *VbyH 

(6) 
(7) 

(9)  mfby^A 

74.  Haying  now  established  the  elementary  rules  foi 
operations  performed  with  fractions,  we  proceed  to 
notice  some  other  points  belonging  to  this  branch  of 
Arithmetic. 

75i  A  whole  number,  or  integer,  can  be  written  as  a 
fraction,  by  putting  1  beneath  the  number  aa  a  denomi- 
nator: thus  5  may  be  written  as  a  fraction,  thus  f . 

Also,  since  ^  ='  ^  =  -y  =  y  and  so  on,  it  is  clear 
that  we  can  represent  a  whole  number  by  a  fraction, 
whose  denominator  is  any  whole  number  we  please  to 
select. 

76.  A  Misxxd  Number  is  a  number  made  up  of  an 
integer  and  a  fraction,  as  4|.  This  may  be  read  thus, 
fimr  and  two-seventhst  and  must  be  regarded  as  the  sum 
of  4  and  |. 

A  mixed  number  can  be  brought  into  the  form  of  an 
improper  fraction,  by  multiplying  the  integer  by  the 
denominator  of  the  fraction,  adding  to  the  product  the 
numerator  of  the  fraction,  and  making  the  sum  the 
numerator  of  a  fraction,  of  which  the  denominator  is 
the  denominator  of  the  origiual  fraction. 

Thus  4^  =  V 

Por4|=:4-».J  =  y+|  =  y. 

Conversely,  an  improper  fraction  can  be  reduced  to  a 
mixed  number,  by  dividing  J:he  numerator  by  the  de- 
nominator, setting  down  the  guotiont  a.s  the  integral 
part,  and  making  the  remaincter  the  numerator  of  the 
fractional  part  of  tlie  mixed  number,  the  denominator 
being  the  denominator  of  the  original  fraction. 

Thus  V  s=  at 


^v|! 


fiL&OnONBt 
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Bzamples-  (xxxir; 
Convert  into  improper  fractions 
(1)     7|        (2)     28JI        (8)     216}} 
and  into  mixed  numbers 

(6)    W        (6)    iUi       (7)    *AV 


W    178rif 


(8) 


ri 


77.  The  rules  for  the  Addition,  Subtraction,  Multi- 
plication, and  Division  of  Fractions  are  applicable  to 
Improper  Fractions. 


t-lf  =  W 


«5  43 


*T  9X26     —  9X13X9  ■  t 

IIT    .91  117^33  9  X  1 .1  X  1  1  X  3 

TllF  ■'^  3  3  —  T rV  ^  TJT  1  1  x  1  0  x  7  x  l  3  1  0  X  T 
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78.  In  the  application  of  the  rules  to  Mixed  Numbers, 
we  may  in  all  cases  change  the  Mixed  Numbers  into 
Improper  Fractions,  and  proceed  as  in  the  foregoing 
Examples.     In  Division  we  mttBt  proceed  thus. 

For  example, 

16  +  12}=  V  -V  =  .V  X.V  =f  =  1*. 
In  Mnltiplication  it  is  nsnally  the  best  oouise :  thno 
7j  X  5f  =  V  X  V  =  '-'y '-?  =  '|-»  =  42^ 

In  Addition  it  is  often  advantageous  to  pro«e«d  thai  i 

=  4  +  8  +  1  +  ^ 

=-'  +  « 
=  7  +  1/, 


•(■:.  t 


dai 


rtAcmoiit. 


and,  similarly,  wnen  three  or  more  nnmoers  are  to  be 
added,  we  may  separate  the  fractions  from  the  integers, 
and  make  a  distinct  operation  lor  each  class. 

In  Subtraction  we  can  employ  the  same  method,  but 
a  little  care  is  necessary.     Suppose  we  have  to  take 

84  from  4| 
Reducing  i\iQ  fractional  parts  of  the  numbers  to  equi- 
valent fractions  with  a  common  denominator,  we  have 

8Hand4Jj^ 

We  can  now  take  the  integral  part  of  the  first  num- 
ber from  the  integral  part  of  the  second,  and  the  frac- 
tional part  of  the  first  from  the  fractional  part  of  the 
second,  and  we  have 

But  suppose  we  have  to  take  8|  from  10} 

Since  f  =  !g  and  1  =  ^1 

f  is  greater  tlian  } 

and  we  cannot  take  away  the  fractional  part  of  8  j J  from  the 
fractional  part  of  10^^. 

We  escape  from  the  difficulty  by  the  device  of  adding  unity 
to  each  expression,  to  8|^  in  the  form  of  1,  and  to  10^1  ir 
the  form  of  \^» 

Tims  10JJ-8JI  =  10*  J-4J5  =  6§J. 

Take  another  illustration  of  a  practiced  nature. 

From  6j(i.  take  away  Bid. 

We  add  four  farthings,  i.e.,  J  of  a  penny,  to  the  for- 
ma* aum,  and  1  penny  to  the  latter,  and  reason  thus : 

Ezamplea-   (zuy 
Simplify  the  following  fractions  : 
(1)    4f-f.8l  ,2)    8^n-Cf  (8)    104| 

(4)    OjxOf  (o)    Ux;\,\        (6)    9^^x191 

(7)    2j-f8.t  (8)    CJ  +  Ct-V-I-IA 

(9)    1CI  +  4J  +  171I  (lu)    43-2^ 

(11)    141^61  (12)    CA-5A 


58,V 
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The  following  examples  should  be  carefully  noticed. 

I.  From  17  take  42V- 

17~4#i=lG  +  1  —  4-/f  :==  10  —  4  +  1  -  -a^. 

II.  From  317  take  A'. 

317  —  4V  =  310  +  1  —  -A  =  310  +  U  =  316H. 

III.  IMultiply  j\\%  by  397. 
oince  xouo—  -^  —  1000 

397  X  tVo'o  =  397  -  V'oVo  =  396  +  1  -  iWo 

qon     I      f>  "  3     qofi  "  "  ^ 

—    OJO    +    louO    —   »5JUjyjjjjj. 

79.  A  Compound  Fraction  is  defined  to  be  the  frac 
fcion  of  a  fraction. 

Thus  I  of  J,  and  ^  of  2|  of  5|  are  compound  fractions 

They  are  reduced  to  simple  fractions  by  the  process 
of  Multiplication. 

.    Thus  J  of  2i  of  5f  =  I  X  I X  V  =  4  X  4  X  '7  =  ??  J  =  B{  ;.§. 

80.  A.  Complex  Fraction  is  one,  of  which  the  Nume- 
rator or  Denominator  is  itself  a  fraction  or  mixed 
number. 

i     2  4} 

Thus   -„     -r  and    >  r  are  coriiplex  fractions. 

They  are  reduced  to  simple  fractions  by  the  process 
of  Division. 

Thus   |^2^7  =  J-^i-|x|=A 

and  I  =  2  -h  H  -  r  X  !  --  V  =  8|. 

Examples,    (xxxvi). 

Simplify  tlio  following  fractious  : 
(1)  i  ofr>i  of  7^,  (2)  4?  of  11,^  of  13. 

(3)   >f25  .f  2}  of  90.       (4)  |  (.;)  -^^- 


(<•: 


14 


(7) 


u 


% 


pi 


:'!■ 


■1^ 


i 
I 

I 


I 
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The  Highest  Common  Factor  and  the  Least  Common 
Multiple  of  Fractions. 

81.  The  H.C.F.  or  L.C.M.  of  fractions  can  he  readily 
found  hy  considering  that  the  denominator  is  simply  the 
name  of  so  many  units  represented  by  the  numerator. 
No  difficulty  is  ever  experienced  in  finding  the  H.  C.  F. 
or  L.  C.  M.  of  $12  or  $16,  or  of  12  apples  and  16 
apj/les.  In  fractions  the  name  is  written  under  the 
numbf*  representing  the  collection  of  units  of  that 
name.  ' 

Thus  to  find  the  H.  C.  F.  of  If.  and  J|,  proceed  as  in 
whole  numbers  ;  find  the  H.  C.  F.  of  12  and  16,  which 
is  4,  and  call  it  by  its  name,  which  in  this  case  is  thirty- 
sixths.     Hence  the  H.  C.  F.  is  -g*^. 

Similarly  to  find  the  L.  C.  M.  of  }^l  and  ^J,  find  the 
L.  C.  M.  of  12  aud  16,  which  is  48,  and  call  it  by  its 
proper  name.  Hence  the  L.  C.  M.  is  ^J.  Hence  to 
find  the  H.  C.  F.  of  fractions  we  have  the  following 
rule  : 

Chawje  them  to  others  havuuj  the  sume  name  or  denomi- 
innlor,  and  find  the  II.  C.  F.  of  their  wimcratom.  TJds 
plaeeil  over  the  common  denominator  xiill  be  the  II.  C.  F.  oj 
the  fractions. 

To  find  the  L.  C.  M.  of  fractions :  Chanrfe  them  to 
others  haeiwi  a  eonunon  denominator^  and  find  the  h.  C.  ./IT. 
of  the  numerators.  'I'his  jtlacrd  oeer  the  common  dcnominu' 
tor  will  be  the  L.  C.  M.  of  the  fractions. 

The  following  is  somewhat  shorter  :  Find  the  L.  C.  3/. 
of  tite  nmnenitors,  and  under  tlds  place  the  11.  C.  F.  of  the 
denominators  of  the  fractions.  The  residtimj  J  ruction  will 
be  the  L,  C.  M.  required. 


m 


Examples  (xxxvii). 

Find  the  n.  o.  f.  of  the  following  fractions  : 

(1)   }audj. 

(}1)  i  ni  '1/,  and  nj. 

(4)  n  u  n  and  ^, 


C^)  \l  and  /o%. 


OH   THt  USB   OF  BBACKBT8.  i§ 

£^d  the  L.  0.  u.  of  the  following  fractions : 

(6)  }and|  (6)    2^  and  7| 

(7)  4i  6|  and  8^^ 

(8)  J  of  2j  of  -—  and  I  of  ^-  of  2k 

Oy  THE  USB  OF  BRACKETS. 

82.  When  an  expression  is  inclosed  in  a  hracket  ( ), 
it  is  intended  to  show  that  the  whole  of  the  expression 
is  affected  by  some  symbol,  which  precedes  or  follows 
the  bracket. 

Thus  24  X  (8^  +  7i)  means,  that  24  times  the  sum  of  the 
numbers  8^  and  7i  is  to  be  taken,  which  we  may  effect  by 
oombining  8|  and  7^  by  addition,  and  multiplying  the  result 
by  24. 

Again,  2|  ■+■  (4|-2i)  signifies,  that  2^  is  to  be  divided  by 
the  difference  between  4}  and  2^ ;  and  therefore  the  result 
will  be 

^■i■^        orV-{        orVxJ        or  {J 

And,  generally,  we  may  say,  that  when  numbers  are 
included  in  a  bracket,  the  expression,  within  the 
bracket,  must  be  brought  into  the  simplest  form,  before 
combining  it  with  expressions,  not  in  the  bracket. 

83.  The  methods  of  denoting  a  bracket  are  various ; 
thus,  the  marks  [  ]  and  {  }  are  often  employed. 
Brackets  are  made  to  inclose  one  another,  as  in  the  ex- 
pression 

8-+[2+8-h(4+5+(2+J)(] 

In  removing  such  brackets  it  is  best  to  commence 
with  the  innermohtf  and  to  remove  tlie  brackets  one  by 
one,  thus 

8-i-[2-f8-*-{4+6H-(2-f  J)}] 

=8-+-L2-h8-+-{4+:.+i}] 

=8-l-[2+8-f.i4-|-V}] 

=8-4-[2+8-hV] 


I  -i' 


Hi' 
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We  have  worked  out  this  example  at  length  because 
it  will  teach  the  learuer  how  to  simplify  with  neatness 
a  peculiar  class  of  fractions  called  Continued  Fractions, 
which  appear  in  a  form  like  the  following : 


4  + 


2-  » 


TT 


This  fraction,  by  the  aid  of  brackets,  may  be  repre^ 
seuted  thus, 

lH-[4-M-{l-l.^(2-A)l]. 
and  then  we  can  simplify  it  by  the  {gradual  removal  of 
the  brackets,  the  final  result  boing  ■^\. 

84.  Tliere  is  another  method  of  simplifying  Complex 
and  Continued  Fractions,  which  we  may  ex2)lain  by  the 
following  examples  : 


Ex.  (1)     To  simphfy 


5 


2-1   ♦ 


Multiply  all  tlio  terms  of  the  iraction  by  7,  and  it  becomes 


14  +  3 


or 


1  7' 


Ex.  (2)    To  simplify       ^  _ 


5  4- 


ij 


Multiply  tlio  terms  by  30,  and  wo  get 


BO 


1  ao  +  o 


or 


'JO 


Ex.  (3)    To  simplify 


r.  _   ft 


M 


Multiply  all  the  terms  by  42,  and  avg  get 


t) 


2H  —  1 H 


85  —  1; 


or 


Ex.  (4)    To  simplify 


1-5 

20 


3 


or  i. 


8+; 


t 


«  +  9-+» 


8 

3  -Hii: 


J  -}-  y 

195^ 
iU5  +"28 


196 
228' 
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ise 

3SS 
IS, 


of 

DX 


-aX  {0}     To  simplify 


1  + 


1  + 


1  + 


1  + 


1  +  h 

1 
1  + 


5_ 
8 


1  4- 


1  +  i 


1  -*  i 

Examples     (xxxviii). 

Simplify  the  following  fractions  : 


(2) 


(5) 


5  + 


9  +  i 


(9) 


2- 


4-^ 


7 

n^     J- 

19- A 

(8)    7       J 

7rTo 

->*^ 

(8) 

8 

2  + 

1 
3  +  i 

(10) 

1  + 

1 

1 

-1 

'f   r 


1+^ 


85.  I^  two  brackets  sUn-i  side  by  side,  with  no  siffn 
belween  thnn,  as  l^  +  J)  (c-7)  it  is  implied  that  the 
contents  of  one  bracket  are  to  be  multiplied  by  the  con- 
tents of  the  other. 

The  following  examples  are  selected  as  containing 
peculiar  forms  of  symbolic  representation,  which  should 
be  carefully  noticed. 

(1)  I  4-  f  ofr-i'a. 

The  fir.-it  Rto])  horo  \h  to  tfiko  tho  product  of  |  and  J,  so 
that  tho  ex[)i(ssion  hacouu'H  5  -i-  ,",  —  j\  ;  then  add 
tl'o  first  two  fr  ictions  together,  aud  take  ,%  fiom  the 

fUiXI. 


f.if 


s1: 
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(2)      I  +  *,om  -  :«o). 

rir.st  t  iko  tlio  (lifferenee  of  ^  and  ^'j,  multiply  the  rOiUlt 
by  t,  and  add  the  product  to  |. 


(3j 


a  V  * 
3  ''^  A 


?• 


First  siuiplily  |  X ,,  the  result  being    ». 
Tlien  divide  i'«  by  ?,  the  result  boiug  1%  XJ   or  |S. 
(4)     I^IX% 
Finst  fiiniplify  i  -~  J,  ti.o  result  being  i  X  I,  or  J. 
Then  multiply  «  by  ?.  the  result  being  ?. 

Examples.    (xxy\). 
Simplify  the  foUowiug  expressio  .■: 

(1)     83  -  (2J  +  1?)  (2)  (i^,    ,  4'  •-  35g 


2 


(8) 


5 


1  +  -■:_ 

7  +  i 


(6)  4  _  .1. 

7+? 

(7)  |ofg4-?-^J 
^^   'U-i)x(4-8J) 


(4) 


(6) 

(8) 
(10) 

(12) 


1  + 


1  +  i 
34.  ft  of   3  _  a 

P  1  _i_  2\  nf  7  7    —13 

/^.T_2\_i_/ft_L      7 
U  3        3  U  /    •    \  7  B  ^  1  5  C 

(3i-2.i)-^ilof  J 


IM 


86.  ^Ve  shall  onclude  this  Ch'ipter   with  a   Sdt  of 
Miscollaueous  Examples  on  Fractious. 

Examples,    (xl). 

(1)     Add  together 

;  7  'ft     s    ZM  }  5 

3:!T2    445S58 
(2)       Add 

^of  2  to  ?of2i 
and  multiply  the  result  by 

(3)     Suhtract 

§  of  J  from  IJ  of  J 
and  divide  the  result  hy 


the 
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(4)  Simplify  the  fractious  22^  T^^aV  and  fiiid  their 
product. 

(5)  Divide  the  product  of  3?  and  3 J  by  the  produ 
of  1^  aud  IJf. 

(G)  Multiply  together  the  fractions  of  4  J  2  J  and  add 
the  result  to  4|  -f  3^. 

(7)  Multiply  the  difference  between  f  j  and  f  §|  by 
the  sum  of  'ij^^  and  1  §  ;  aud  multiply  the  result  by  the 
difference  between  10^  aud  5|. 

(8)  SimpUfy 

20.} 
(3  +  7)  3f+2i 

(9)  Simplify 

divided  by 

1  r\  +  2  J  -  (2y^g  —  J  -  ^j'j) 

(10)  Simphfy 

(11)  Simplify 
divided  by 

(12)  Simplify 

6i  -  1  '^  2* 

,,--^and(Jofl,«3)-^3| 


(13)  Simplify 

1 
1 


4- 


2- 


and   — 

4  + 


1 


1  —    «        1 
1  —  ^3        1 


9—9 


'i  ■!! 


i'       ,ii: 


11 


'!^' 


.  |i  *•  li) 


i). 


Ut 
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(U)  Simplify 

101  -  n 


If 


7i4.qi  and(?of2jV)-^2^ 


(15)  Simplify 

Q7       761";  5 44 

o  9  _wi  34.77  _.(;6 

/IG)  Simplify 

1 
5- 


nnrl  12  1  v  37  797 


3^ 


1_ 

5—  i  ~'~  6  — J^ 

— ^  X  ^%-  of  7  and  p-  +10J 


3-^ 


4-i 


17)  Simplify 


8J-7I+5I-4J 


xl2J 


la-ll^a^  +  lOJ-U.iJ  X  Aof3G5. 
^18)  Simplify 

yi^xii5-^5ij  +  a}'xoii--7iiJ 

'.  d)  Simplify 

I      nf    fi  1  ^  r»f  9i  1  1  —  i  1  ^   V  ^  T  T     •     ^  "^  7 

?J     01       OlT-OI     Z4,3—  4,    ;,     X    rf;;4    —   >>.nr  ^ 

"rS^'^Sa     •     ^3;i  '  JO   ^  ^G5  ^^ -^^25 

V  i-))  Simplify 
19 

V'77  3'5     _i_n    3    _47 


7x 


3 


11718-f 


IG 


4  8 


) 


3-l| 


(21)  Simplify 


2 


4  s  r.  2 

¥i4r 


n  '  —  23^ 

\^ti        3S) 


(22)     Simplify 


s 


G 


X 


I  _27 
2"       6  0 


18 


7-4"*"4- 


19- 


_    6 
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(28)  Simplify 

2  3 

^      5      ^      ? 

3  1 


X 


f 


2 


1  i_   1  9 


2 


2-i     3-1 


H 


1 
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Examiudtion  Paper" 
I. 

^^1)  Explain  how  to  reduce  a  mixed  number  to  an  ini' 
proper  fraction  and  show  tlie  i  eason  for  each  step. 

(2)  Bouglit  18|  yards  of  silk  at  $2  j  a  yard,  and  27i  lbs.  of 
cheese  at  ^-A  per  lb. ;  how  much  mouey  did  I  spend  ? 

(3)  How  many  times  does  the  sum  of  12*^  and  8g  contain 
their  difference  ? 

(4)  B  who  owns  i^  of  a  sliip,  sells  I  of  his  share  for  $3C00; 
what  is  the  ship  worth  ? 

(5)  Tliere  are  two  numbers  whose  sum  is  41-  and  whose 
difference  is  2*  ;  find  the  numbers. 

II. 

(1)  Wliat  is  meant  by  expressing  one  number  as  the  frac- 
tion of  another  ?     Explain  how  to  express  3^-  as  the  fraction 

o£dh 

(2)  How  may  the  relative  magnitude  of  two  or  more  frac- 
tions be  compared  ?  Arrange  the  fractions  y^y,  ^^-,  |f ,  if,  in 
the  order  of  magnitude. 

(3)  Add  together  ^},  ^V*  n-nd  J^s^  s^"'!  find  what  is  the 
least  fraction  with  denominator  1000,  which  must  be  added 
in  order  that  the  sum  may  be  greater  than  unity. 

2  +  5 

(4)  Show  that  the  value  of  3;^  7  lies  "between  f  and  f . 

(5)  A  ship  and  her  cavgo  are  valued  at  f  60,000,  and  §  ol 
the  value  of  the  ship  is  equal  to  ^  of  the  value  of  the  cargo ; 
find  the  value  of  each. 

III. 

(1)  Define  Numerator  and  Denominator,  and  explain  whj 
they  are  appropriately  applied  to  the  terms  of  a  fraction. 

(2)  If  f  of  I  of  2i  bbls.  of  fiour  is  worth  S7^,  what  is  tlu 
value  of  2^^  bbls.  ? 

(3)  If  any  number  of  fractions  be  equal,  then  any  of  therA 
is  equal  to  tho  fraction  whose  numerator  is  equal  to  the  sum 


< 


'B':i 


i 


n 

m 


r'iilS 


i; 


n 
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of  all  the  numerators,  and  wliose  denominatoi  is  equal  to  the 
sum  of  all  the  denominators.  Exemplify  this  in  the  case  of 
six  equal  fractions. 

(4)  Add  togetlier  ^,  $,  t*  ^^^^  h  fi^nd  subtract  the  sum 
from  2 ;  multiply  the  difference  by  }  of  fj  of  88,  and  find 
what  fraction  the  product  is  of  999. 

(5)  A's  age  is  \^2  of  B's,  and  B's  is  j-  of  C's,  and  C  12  years 
ago  was  72 ;  what  are  their  respective  ages  ? 

(1)  Before  adding  fractions  together,  why  is  it  necessary 
to  change  them  to  others  having  the  same  denominator  ? 

(2)  What  number  must  be  taken  from  17  i-  so  that  it  may 
contain  3f  an  exact  number  of  times  ? 

(3)  There  is  a  number   which    divided   by  S^-f,  and  the 

quotient  increased  by  2|  and  the  sum  multiplied  by  -rr,  and 

the  result  diminished  by  ^  of  f  of  14.}  gives  2§.  Find  the 
number. 

(4)  A  bought  a  horse  and  carriage  for  $225,  and  paid  for 

2i 
the  harness  r^r  of  what  he  paid  for  the  horse.     The  carriage 

cost  I  of  the  value  of  the  horse.  What  was  the  price  of 
each  ? 

(5)  Divide  18888  among  A,  B,  and  C,  so  that  A  may  re- 
ceive $88  less  than  3  times  B's  share  and  C  $176  more  than 
one  half  of  A  and  B's  shares. 

V. 

(1)  Explain  each  step  in  the  process  of  reducing  a  complex 
fraction  to  a  simi)le  one. 

(2)  Sunplify  3^x31x3^—1  divided  by  3^-  X  3^  - 1. 

(3)  What  is  the  smallest  sum  of  money  witli  which  A  can 
purchase  sheep  at  |4^  each,  calves  at  $5^  each,  or  pigs  at 
$2^  each;  and  how  many  of  each  can  be  bought  with  this 
sum? 

(4)  John  spent  $80  less  than  f  of  his  money  at  one  time, 
and  at  another  $40  more  than  'i  of  the  remainder  and  now 
has  $40  left.     How  much  had  he  at  first  ? 

2^ 

(5)  One  fourth  of  -^  of  the  length  of  a  pole  is  in  the  mud  ; 

two-thirds  of  the  remainder  is  in  the  water  and  there  are  6J 
leet  in  the  air ;  what  is  the  length  of  the  polo  ? 
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(1)  Showtiiat  ^H-f  =  §Xf 

(2)  Find  three  fractions  wliofre  numerators  shall  be  3,  5, 
7,  respectively,  and  their  sum  equal  to  unity. 

(3)  From  the  sura  of  3^  and  4|  subtract  6f,  multiply  the 
difference  by  2g,  and  divide  the  product  by  4f. 

(4)  A  sold  a  watch  for  ^  more  than  it  cost  him  to  B,  who 
rold  it  to  C  for  $36,  wliich  was  ^  less  than  it  cost  him. 
Wliat  did  the  watch  cost  A  ? 

(5)  There  are  three  rooms  21§,  18|,  and  J7l  feet  long 
respectively.  Find  the  longest  2)lain  ruler  with  which  the 
three  rooms  can  be  measured. 

VII. 

(1)  Give  a  definition  of  multiplication  that  will  apply  to 
fractions. 

(2)  A  person  dies  worth  $40000,  and  leaves  ^  of  his 
property  to  his  wife,  ^  to  his  son,  and  the  rest  to  his  daugh- 
ter. The  wife  at  her  death  leaves  f  of  her  legacy  to  the 
son  and  the  rest  to  the  daughter ;  but  the  son  adds  his  for- 
tune to  his  sister's  and  gives  her  ^  of  the  whole.  How 
much  will  the  sister  gain  by  this?  and  what  fraction  will 
her  gain  be  of  the  whole  ? 

(8)  One  half  of  a  population  can  read  ;  H  of  the  remain- 
der can  read  and  write  ;  2*j  of  the  remainder  can  read,  write 
and  cipher,  while  the  rest,  243000,  can  neither  read,  wri!;e 
nor  cipher ;  what  is  the  population. 

(4)  Three  men.  A,  B,  C,  run  round  a  circle  in  6,  6,  and 
7^   minutes,  respectively.      If   they   start    from    the    same 

f)oiut  at  the  same  thne  and  run  in  the  same  direction,  how 
ong  will  they  run  before  they  are  all  together  again  ?  and 
how  often  will  each  have  gone  round  it  ? 

(5)  A  owned  §  of  a  siiip,  and  sold  j  of  his  share  to  B,  who 
sold  4  t>f  what  he  bought  to  C,  who  sold  i\  of  what  he 
bought  to  D ;  what  part  f  the  w^hole  ship  did  each  now 
own? 

VITI. 

(1)  Wliat  are  the  advantages  in  arithmetical  operations  of 
employing  fractions  expressed  by  the  smallest  mnnber 
possible?  State  how  fractions  cxprosse;!  by  largo  numbers 
may  be  rochiced  to  e<iuivaleiit  IVactions  expressed  by  smaller 
lombors.     Is  this  always  possible  ? 
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1^ 


V 


'.7 


r 


t 


I'T 


(2)  Is  ^i  more  nearly  equal  toior  to  3.^-2^^  +  ^rof2i-' 

1|  and  by  liow  much  ? 

(3)  Of  tlio  sovereigns  wlio  have  reigned  in  England  since 
the  Norman  concjuost,  there  uro  -itli  of  one  name,  ^ths  of 
another,  -iK  of  anotlier,  ^  of  each  of  two  otliers,  and  -rS*  of 
each  of  three  otliers,  and  tliere  are  5  besides;  find  how 
many  sovereigns  have  reigned  in  England  s-inco  the  con- 
fjncst. 

(4)  Three  horses  start  from  the  same  point,  and  at  the 
same  timi\  upon  a  race  course  300  rod^i  in  circuit;  tlie  first 
horse  passing  over  h  the  circuit,  the  second  j,  the  third  \,  in 
a  minute.  In  li()W*'many  nnniites  will  tliey  all  be  together 
again,  and  liow  far  will  each  have  travelled  ? 

(5)  Divide  the  difference  of  13\  -^  {(2f-2i^)  X  If}  and 
13i->  (29-2A)  X  II  by  l;i\  -^  2'i -2i«r  X  If. 

XII.— Decimal  Fractions. 

87.  The  multiples  of  10  are  10,  20,  30,  40,  50,  and 
so  or.     (Art.  89.) 

The  Powers  of]  0  are  10,  100,  1000,  10000,  and  so 
on,  and  these  are  Ciilled  the  first,  second,  third,  fourth 
powers  of  10.     (Art.  1^7). 

88.  A.  FractiOL,  which  has  for  its  denominator  one 
of  the  PowKRS  of  10,  is  called  a  Dkc^imal  l'H\(vrioN,  or 
for  fihortiicsg  sake,  a  Dkcimal.  All  other  fractions  are, 
by  way  of  distinction,  called  Vulgar  Fractions. 

89.  To  snve  the  trouble  of  writing  the  denominators 
of  decimal  fractions,  a  method  of  notation  is  used,  by 
which  wo  can  cpress  the  value  of  the  denominator  in 
every  case. 

This  method  will  bo  best  explained  by  the  fodowiug 
'^▼amples  : 

•8  stands  for  ,'(j,  and  is  read  thus,  ihfre-te}ith.<i. 

•25  stands  for  VVo"'  i^i'd  is  rciid  tlms.  tinentn-five  hnndreths. 

•847  stands  for  nVoV,   and  is  read  thus,  three-hundred 


id 


forty-i 


th 


soi't'H  tnoHsam 


Wis. 


The  figures  which  follow  the  Point  •  are  those  which 
form  the  NumenUor  of  the  fraction  iu  oach  comq. 
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SO 


The  number  of  the  figures,  which  follow  the  Poiiil., 
corresponds  to  the  number  denoting  the  particuhir 
Power  of  10,  which  forms  the  Denominator  of  the  frac- 
tion in  each  case. 

Now,  as  the  first  power  of  10  is  1  followed  by  one 
zero,  and  the  second  power  of  10  is  1  followed  by  t\^o 
zeros,  and  the  third  power  of  10  is  1  followed  by  tln-<  u 
zeros,  and  so  on,  we  can  in  every  case  write  the  denomi- 
nator, by  ailixing  to  1  a  number  of  zeros,  equal  to  tla' 
number  of  iii^nires  that  follow  the  Point. 

Thus,  •4'i0780  stands  for  •iVo'^o'oV- 
six  zeros  being  affixed  to  the  1,  because  the  number  of 
figures  that  follow  the  Point  is  in  this  case  six* 

Again, 


TO-ff 


•07  stands  for 


•005  stands  for  yo^oir 
•00025  stands  for  Toooao" 


the  zeros,  which  come  between  the  Point  and  the  fig- 
ures 7,  5,  and  25,  not  being  set  down  ni  the  numerators 
of  the  fraction,  as  having  no  (  ffi.'ct  on  the  value  of  the 
numerators,  seeing  that  07  and  7  stand  for  the  same 
number,  and  that  005  and  5  stand  for  the  same  number. 

But  these  zeros  afiect  the  value  of  the  denominators, 
au  for  iustjince 

.7  =  iV  while  -07  =  y J ^  and  .007  =  joVxr 

90.  Zeros  alVued  to  a  decimal  have  no  effect  on  its 
value:  that  is, 

•7,  -70,  *700  are  all  equal : 

for  -7  -  ^i 

.7nn ~  7  00  _ z 7 0  _ |7 

91,  The  method  of  representing  Decimal  Fractions 
is  merely  an  extension  of  the  method,  by  which  integers 
aie  represented,  as  wjU  be  seen  fiom  the  following  cou- 
biderations. 

As  the  hx'al  value  of  eaeli  digit  increases  tenfoia,  as 
wo  advance  from  right  to  loft,  so  doeti  tlio  local  viliio 


i. 


m. 


70 
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n 


of  each  decrease  in  the  same  proportion  as  we  advance 
from  left  to  right. 

If,  then,  wo  aflix  a  line  of  digits  to  tlie  rignt  of  the 
units'  phic'C,  eacli  one  of  these  having  from  its  position 
a  value  one-tcuth  part  of  the  vahie,  which  it  would 
have  if  it  were  one  place  farther  to  the  left,  we  shall 
have  on  the  right  hand  of  the  units'  place  a  series  of 
fractions,  of  which  the  denominators  are  successively  10, 

100,  1000, while  the  numerators  may  be  any 

numbers  between  9  and  zero 

Thus  24()-47e9 

=  2  X  lUO  +  4  X  10  +  G+^\  +  jIj^  +  -rAir  +  wSw 

92.  A  number,  made  up  of  an  integer  and  a  decimal, 
as  4  5,  may  be  expressed  in  a  fractional  form,  by  writ- 
ing as  the  Numerator  all  the  figures  in  the  number,  and 
as  the  Donominator  1  followed  by  as  many  zeros  as 
there  are  figures  after  the  point. 

Thus,  4-5  =  I J 

for  4-C 


1 1  n  7  5 
1  u  u  u 


luuo—  1000  +  lOOff  —  1000 


■4  +  nV=fli+-.V  =  -fJ 

Again  14*075 
for  14-075  =  14 +_ . 

Examples,    (xli). 

Express,  by  means  of  fraction-symbols  in  their  lowest 
terms, 

(1)  -5  (2)  -25  (a) 

(5)  -00243         (<,)  •0000725         (7) 
(9j  50-0004  (10) 

Express  in  the  abreviated  form 

(11)  A  (12) 

(14)    TOU  (IC) 


-75 

14-8 

100-001 


(4)  -375 
(8)  104.235 


M 
'.'  •.  0  7  1> 

TOooortO' 


(17) 

93.  We  call 


(18) 


37 

luff 
17  2nft 

1  0  0 

.1  •}  .'.  7  0  3 
1  0  0  0  0  0 


(IB) 

(10) 
(10) 


4  ft  7  !> 
10  0  0  0 

1  0  0  0  0  0  1)  0 
1  !1 

looflixr 


*5,       3*7,         15-0      (bu'itniil  ('X])rossionH  of  tlio^r.sf  order, 
"25,     4*30,     113-73    iltciiual  »'X|tii;ssionH  of  tlio  .srcn/ji/  onU'i, 
•043,  5-00(),     27-000  (Icciniul  cxpri'SHiojiH  of  tlio  third  onl.-r, 

the  number  of  the  order  depending  on  the  xiumbor  of 
fiijureii  \XivXj'jlluw  the  point. 


i   4| 


ADDITION   OP  DKOIMAL   FBAOTIOlIt* 


if 


^^^iit 


The  number  denoting  the  order  we  call  the  Index  of 
iJie  order :  thus  1  is  the  index  of  the  first  order,  2  of 
the  second  order,  and  so  on. 

94,  From  what  is  stated  in  Kxi.  90  we  learn  fbat  a 
decimal  of  any  order  may  be  made  into  an  eqmvalent 
decimal  of  a  higher  order,  by  affixing  one,  two,  three 
aeros  according  as  the  index  of  the  higher  exceeds  the 
index  of  the  lower  by  1,  2,  8. 

Thus  '43  may  be  made  into  aa  equivalent  decimal  of  the 
/tfifc  order,  by  affixing  thru  zeros,  thus,  •48000, 
and  '047  may  be  made  into  an  equivalent  decimal  of  the 
««vent^  order,  by  affixing /our  zeros,  thus,  *0470000. 

ADDITION  OF  DECIMAL  FRACTIONS. 

95.  To  add  '27  to  '46  we  might  proceed  thas, 

.-.  •27+-45-^4-^=Ty^r  =  -72, 

But  we  obtain  the  same  result,  if  we  set  down  the 
decimals  one  under  another.  Point  under  Point,  add 
the  tigurcfl  as  if  tliey  stood  for  whole  numbers,  and 
place  the  Point  in  the  result  under  the  other  Pointfi 
thus, 

•27 

*45 

•72 


W 
k 

Hi 
**] 


96.  If  the  decimals  to  be  added  be  not  of  the  same 
order,  as  for  instance  *87  &nd  '049,  we  roatou  thciA  : 

*049  is  a  decimal  of  the  third  order, 

•87  if  a  deoimal  of  the  second  order,  but  it  can  be 
made  into  an  equivalent  deoimal  of  the  third  order,  by  affix- 
ing a  cipher,  thus,  *870. 

Then  we  proceed  to  add  the  decimals  thus  i 

•870 
•0A9 


i?i; 


•419 


78 
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Kow  enppose  we  have  to  add  more  than  two  deoixn'l 
expressions,  as  0074,  '72,    55,  and  •128156. 

Of  these  four  ot  pr.'^ssions  the  last  is  of  the  nxth  ordar, 
and  we  ms  y  ';  .bu  tlio  other  three  into  equivalent  deci- 
mals of  tb  i  tiiAth  order,  and  set  them  down  thus ; 

•007400 
•720000 
•060000 
•128466 

•900868 


When  the  learner  is  thoroughly  acquainted  with  the 
principle,  on  which  this  process  of  addition  depends,  he 
may  omit  the  affixed  zeros,  since  they  have  no  effect  on 
the  result,  and  may  write  the  sum  just  worked  out  in 
the  following  way : 

•0074 

•72 

•06 

•128466 


•900866 


w 


If  the  numbers  to  be  added  l>e  made  up  of  integers 
combined  with  decimals,  we  keep  the  Points  in  a  verti- 
cal line,  and  proceed  as  in  addition  of  integers. 

ThuB  to  add  427,  16^004,  '9007,  and  2«,  we  prooo      :::aft 

4'27()0  or  thai.  4*5*7 

160()40  16004 

•9007  -9007 

280000  88- 


481747 


481747 


EzampleA*   (zlii) 
Find  the  Bum  of 
(1)    •276»ttU  41V 
(8)    '001  and  -0002. 
(4)     18-279,  8- •0'J46  742000872. 
(6)     -000498,  8-»4   16    i^%  ^14-42087 


(2)     007  and  •2894. 


fltJBl'RA.inO??  OP  DBGKMAL    T^^^r'n^MUL  ft 

^e^    49-327,  -4^ i  ^3Iv  05,  841-875,  82-4962. 
(7)     700-372,  89400()9,  -347,  -00032,  5370  006. 
{$)    ^60-879,  -45087,  3500036,  7*07!,  52-257. 

iSUBTRACTION  OF  DECIMAL  FRACTIONS. 

97.  If  we  have  to  find  the  difference  betwtsen  -47 
%nd  *85,  where  both  decimals  are  of  the  same  order,  and 
*47  is  the  larger  of  the  two,  we  proceed  thua  : 

From    -47 
Take      -86 

Result   '12 

performing  an  operation  hke  that  of  Subtraction  of  In- 
tegers, and  keeping  the  Points  in  a  veriical  line. 
That  this  method  gives  the  correct  result  is  evident,  for 

98.  If  we  have  to  find  the  difference  between  -888 
ftj).d  *9,  we  may  make  the  latter  into  a  decimal  of  the 
Jibird  order,  thus,  -900,  and  lince  this  is  larger  than 
*888,  we  proceed  thus  : 

Froin  -900 
Take    -888 

Resnlt  -013 

If  we  have  to  find  the  difference  between  -998,  and  1, 
we  observe  that  1,  being  an  integer,  must  be  greater 
than  908,  which  is  a  Proper  Fraction,  i.  e.  -fj^,  and 
we  proceed  thus  : 

From    1-000 

Take       '998 


ResQlt     -002 

Examples.    (zUii) 
Slnd  the  dififereuco  between 

(1)    66-429  and  6*218.  (2)  9.006  and  7-46a. 

68  816  and  5 '0867.  (4)  -799  »nd  -8. 

6*047  and  5  9868.  (6)  860007  and  270-879a. 

•000008B  and   OOOOl.       (8)  00687  and  -000i»^. 

lOaud-OOUa.  (10)  -09999  aud- 101. 


(8) 


1  • 


'  i 


fl! 


ff  1 


i'  h 


U 


f^.- 
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MULTIPLCATION  OF  DECIMA LS. 

09.  In  finding  the  prodaot  of  *12  and  '11,  we  might 
proceed  thus, 

•12x-ll=^x,V^  =  ^J^il^  = -,U*ir= -0182, 

the  result  being  a  decimal  of  the  fourth  order. 

Again  if  we  have  ao  find  the  product  of  4*82  and 
00012, 

4.82  X -00012  =  t5|Xy^^=  rj^lUmr  =  -0005184, 
the  result  being  a  decimal  of  the  seventh  order. 

And,  generally,  the  product  of  any  two  decimal  ex- 
pressions is  a  decimal  expression  of  an  order,  whose 
index  is  the  sum  of  the  indices  of  the  orders  of  the  two 
expressions. 

Hence  we  deduce  the  following  rule  for  Multiplication 
of  Decimals  : 

Multiply  as  in  the  com  of  integers,  and  inark  off  in  (he 
prcduat  a  numl*er  of  decinml  places  eqtial  to  the  turn  qf 
the  number  of  decimal  places  in  the  two  factors. 

For  example   to  multiply  -i-48'27  by  4-28. 

2-48i;; 
4-25 


72981 

48854 
97808 

10-290821 
Again,  io  iuuilaply  4867$  by  -00000047. 

48  era 

•OC<)0')047 

8(J;/f04 
174688 


2052584 


We  hare  now  to  ma-- .  olT  elovjn  decimal  places  from 
t'  's  product,  and  aa  .lie  ['roduot  contaius  onlv  boven 
figOTM,  wt  moat  prefix  four  Kexos,  and  put  the  f  oint  on 
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the  left  of  these,  thus  -00002052684   and  this  will  be 
the  required  product. 

One  more  case  must  be  considered. 

Suppose  we  have  to  multiply  '235  by  '48 ; 

•235 
•48 


1880 
940 

•11280 

This  decimal  of  the  fifth  order  is  equivalent  to  a  deci- 
mal ol  the  fourth  oiJer  '1128  (Art.  90),  a»4  this  is  the 
simplest  form  of  the  result. 


Multiply 


Examples,    (xliv). 


(1)7-5  by  4-7.  (2)  302  by  5-23.       (8)  ^427  by -236. 

(4)  -502  by  •00074.  (5)  3-00704  by  4.0205. 

(6)   -0009  by  1001).  (7)  62;J-4075  i)y  24-0259. 

(8)  ^00740  by  •0(l(;2:?r,.     (9)  14:{2-r)749  by  •00004^0^05. 
(10)  rj()704^042  by  •004007b900()l. 

Find  the  value  of  the  following : 

(11)  -407  X  4-03  X  -OOfi. 

(12)  1-01  X  looox  -001. 

(13)  -52  X  .007  X  4-3  X  -02. 

Find  the  continued  product  of 

(14)  -07,  4-0,  -009  and  52-47. 
(ir))  42-(;,  •7*.)r,.  4-(»3  ami  *()On74. 
(10)  AVhatis  il.oc.il.out'2-74? 
(17)  llaiHo  3-r»  to  tlio  fourth  power. 

DlVlSloy  or  DECIMALS. 

100.  If  we  have  to  divide  -27  by  8,  we  might  proceed 
thus, 

.27-r-3  =  ni)V-^3-  TUff«-09. 

A«;ain,  if  we  have  to  divide  -OOG^S  by  25,  we  rwjjtht 
proceed  thus, 

•00626  4-  25  -  ,  0  8  5  k  -^  25  -  jj^l^^  -  -0002^^ 


li'1 


III 


IP 


i! 
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In  both  eases  the  Quotient  is  a  decimal  of  the  itmm 

wrder  as  the  Dividend. 

Hence  we  derive  the  following  Bole  : 

//  the  Divisor  he  an  integer ^  perform  the  opercUion  of 
Division  as  if  the  Dividend  were  also  an  integer,  and 
nvirk  off  in  the  Quotient  as  many  decimal  places  as  there 
are  Decimal  places  in  the  Dividend, 

For  example,  suppose  we  have  to  divide  *0086751  b) 
248. 

248)  -0086751  (857 
729 

13.^5 
121C 

1701 
1701 

The  Quotient  is  to  be  a  decimal  of  the  eighth  order, 
.'.  the  result  is  -00000857. 

101.  Next  observe  that,  if  the  Divisor  be  a  decimal  ex- 
pression, we  can  in  every  cat-e  change  it  into  an  Integer, 
by  a  process  wliich  we  shall  now  explain. 

If  we  multiply  a  decimal  expression 

by  10,  the  e£f8ct  is  to  move  ihe  Point  one  plaoe  to  the  right, 
by  100,  the  efifect  is  to  move  the  Point  two  places  to  the  right, 
by  10000,  the  efifeot  is  to  move  the  Point  three  places  to  th« 
right, 

and  BO  on. 

For  instance,  128-456x10     =    1284*56, 
and   123-456x100    =    12345.0. 

The  reason  is  obvious, 

1  934A« 


for    128-456  X  10 


I  000 


I  do 
ia«45< 

10 


=.  lW4-5«, 
=  12845-6. 


and  128-456  x  100  =  -^—^  X 100  = 

Hence  we  can  transform  any  Divisor  into  an  Integer, 
by  multiplying  it  by  10,  iOO,  1000,  ....  according  as 
the  Divisor  is  a  docimal  of  the  first,  second,  third  .  ,  •  . 
ordor 
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Por  example,  if  the  Divisor  be  '000492,  and  we  mul- 
tiply it  by  lOCiOOOOy  we  transform  it  into  the  Integer 
492. 

Now  we  may  multiply  a  Divisor  by  any  nnmber,  if  we 
irnltiply  the  Dividend  by  the  same  number. 

For  instance,  if  the  Divisor  be  8  and  the  Dividend  82, 
we  may  multiply  each  by  10, 

po  that  the  Divisor  becomes  80,  and  the  Dividend  820 ; 

and  whether  we  divide  82  by  8,  or  820  by  80,  the  Quo- 
tient will  be  the  same  number,  that  is,  4. 

102«  We  can  now  lay  down  a  general  Bule  for  Divi- 
lion  of  Decimals. 

If  the  Divisor  be  a  decimal,  change  it  into  an  Integer  by 
removing  the  Point  a  sufficient  number  of  plaoea  to  the 
right,  and  also  remove  the  Point  in  the  Dividend  the  same 
number  of  plaices  to  t?ie  right.  Divide  as  in  t?ie  com  oJ 
ifUegers,  Then,  if  the  dividend  be  an  integer,  the  quotient 
will  be  an  integer,  and  if  the  dividend  be  a  decimalf  the 
quotient  will  be  a  decimal  of  the  tame  order. 

The  process  will  be  better  understood  from  the  fol- 
lowing examples. 


Ex.  (1).  Divide  -626  by  -025. 

16)  62fi  (26 
60 


•  IB 

1 »: 


'Sr 


§ 


'    ^ 


126 
126 


Here  the  Quotient  is  an  Integer ^  because  the  Dividend 
k  an  Integer; 

•%  the  Qnotient  rtquirecl  ii  26. 


1* 

Si. 


84 
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Ex.  (2)   Divide  106*997  by  2*8. 

i»ttf  T     i«_ii:iT__if_irtf 


10e*«97  -l>  2-8- 


s*» 


9  3'    .1 


IS 


28)1089-97(4739 
92 

169 
161 


207 
207 


Here  the  Qnotient  is  a  decimal  of  the  Mcond  order, 
beoause  the  Dividend  is  a  decimal  of  the  second  order  ; 

.*.  the  Quotient/  required  is  47*89. 

Ex.  (8).  Divide  -626  by  -00026. 

•(KW -h -00025  =  .,;|fjy  =  •Ijoj:  =:  IMpj 

25)62500(2500 
50 

125 
125 

00 

Here  the  Quotient  is  an  Integer,  because  tht  Dividend 
ifl  an  Integer ; 

.'.  the  Quotient  required  ii  2500. 

Ex.  (4).  Divide  -00189  by  1-8. 

•00169 -h  1-3  = '^^  =  ^:*^»  =  :^» 

18)0169(18 
18 


vr 
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Here  the  Quotient  is  a  decim&l  oi  the  fourth  order, 
because  the  Di^'dend  is  a  decimal  of  the  fourth  order  ; 

.*.  tlie  Quotient  is  'OOIS. 

£x.  (5^.  Divide  G25  oy  -25. 

625  -^  -25  = 


o  2  r,        r,  2  z;  0  0 
~     .2  5     —        2.-5 

69seo 

~         26 

25)62500(2500 
60 

125 
125 

00 

Here  the  Quotient  is  an  Intr(/er,  because  the  Dividend 
is  an  Integer. 

.-.  025 -T- -25  =  2500. 

These  are  cases  of  cj;((ct  division,  that  is,  when,  on  the 
process  of  division  being  carried  out,  there  is  no  remain- 
der. 

Examples,    (xlv). 
Divide 

(1)     1-296  by  -108. 
(3)     -00169  by  1-3.      . 
(6)     15633-0062  hy  302-9 


(7)  -03090  by  -000072. 

(9)  -0000615228  by  307. 

(11)  -24294591  by  369. 

(13)  -26986365  by  3500. 

(15)  -00131053  by  -0065. 

(17)  -830676  by -000231. 

(19)  1-0191  by -00079. 

(21)  241-16047  by  -527. 


(2)  17-28  by  -0012. 

(4)  2021  })y  -23. 

(6\  1  by  -0001. 

(8)  -7044  by  -0052. 

(10)  740-4  180K  by  7-58. 

(12)  03987-42  by  •0()()073. 

(14)  20980-14  by  -00009. 

(IG)  017325  by  -00025. 

(18)  -00019517  by  673. 

(20)  2078-61  by  679. 

(22)  -05220834  by  '00854. 


(28)     4700460-66583  by  -00518903. 
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DIVISION  OP  DECIMALS. 


103.  We  next  take  the  following  example ! 
Divide  347  by  -64. 
Here  347  -r-  '64  = 


^47     34700- 

and  we  proceed  thus  : 

64  )  84700  (  542 
320 

270 
256 

140 
128 


3470» 


i 


f' 


I'.' 
t 


12 

We  have  then  the  Quotient  542,  and  Remainder  12. 

If  we  wish  to  carry  on  the  division  further,  we  may 
/do  so,  by  placing  a  decimal  point  at  the  end  of  the  Div- 
idend, and  atlixing  as  many  zeros  as  we  please,  observ- 
ing that  all  the  ligures,  whicli  will  come  after  those 
aheady  in  the  Quotient,  will  be  decimals. 

The  operation,  completed  from  the  outset,  will  stan 
thus, 

64)  34700-0000  (  5 12'1876 

270 
256 

110 
128 

120 
64 

5(50 
612 

480 
448 


320 
32(y 
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Ezamplet-  (sM) 

(1)    7-45  by  -82. 
(3)    48-26  by  12-6. 
(6)    1-2  by  626. 

104.  The  student  is  now  to  observe  that,  by  employ- 
ing Short  Division,  the  example  just  worked  out  may 
be  put  in  a  very  concise  form.  Thus  taking  up  the 
work  at  the  point  where  we  have  to  divide  84700  by  64, 
we  proceed  ikua : 


(2)    1482 

(4)    7432 
(6)    -217] 


827  by  12-8. 
976  by  -226. 
by  1250. 


8 
8 


84700-0 


4337-6000 


542-1876  Quotient. 

8o  also,  if  we  have  to  divide  48672*^09  by  86,  we 
proceed  thus : 


4 
0 


48672-60900 


10918-12725 


1213-12525  Quotient. 

Again,  to  divide  *0000018932  by  82,  we  proceed 
thus: 


4 

8 


•0000018982 


•0000003483000 


•O00O00U435376  Quotien* 


NoTB. — Division  by  lO,  100,  1000  ...  is  effected  by 
moving  the  decimal  place  in  the  Dividend  one,  two, 
three  . . .  places  to  the  left. 

Thus  24-6  -f-  10    =  246. 
•47  -r-  100  =  -0047. 

Examples-  (<l^ii) 

Employ  Short  Division  in  finding  the  Quotient  when 

we  divide 


1)  426-478  by  16. 

3)  8()2-47  l>v  -(123. 

6)  42007487  by  -24. 

7)  2-4716  bv  -000016. 
9)  -001  by  ioo. 


•07849782  by  72. 
'00007203  by  4-6. 
•00468  by  60. 
9000  by  -00086. 


(10)     -001001001  by  2000. 

N.B. — Tlio  process  of  Division  may  often  be  shortened 
by  multiplying  the  Dividoud  and  Divisor  hj  %  number 
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which  will  transform  ihe  divisor  into  a  power  or  a  mnl- 
tiple  of  10 :  thus,  if  we  have  to  divide  24-46927151  by 
12*5,  we  multiply  both  by  8. 

Then  **V;j^^'^  =  '-^^^P-*^  =  1-9676417208. 

105.  In  the  examples  hitherto  given  the  oases  are  aU 

those  of  eocact  division. 

In  all  cases  we  may  proceed  with  the  division,  till 
there  is  no  remainder,  or  till  certain  figures  in  the  Quo- 
tient recur  again  and  again  in  the  same  order. 

We  shall  give  an  example  of  this  recurrence  of  figures 
in  Art.  106,  but  first  we  must  observe  that  we  often 
require  to  find  the  Quotient  up  to  a  certain  plaos  of 
decimals. 

For  example,  suppose  we  have  to  find  the  Quotient 
arising  from  the  division  of  2-47  by  87t  to  four  places  of 
decimals. 


2-47  -i-  -87  = 


a-4T    \±i 

•ST      — •      37 

87 )  2470000  ( 6-6766 
222 

260 
223 

280 
269 

310 

186 

260 

222 


n 
w 


Hence  the  Quotient,  correct  to  four  placof  of  daoi 
malfl,  ii  6-6766. 

Examples.    (xlTiii) 

Find  the  Quotient  to  three  places  of  decimals  when 
we  divide 

[1)    42-6  by  0028. 
(•)    t7'9  by  409. 
(f)    •«809byS81. 


(2)    -197  by -79. 

(4)    27100  by -00815. 

(6)    229  by -007, 
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106.  If  we  oontinne  the  diviaion  further  in  the  Exam- 
ple given  in  Art.  105,  we  find  the  figures  766  coming 
again  and  again  in  the  same  order  in  the  Quotient,  &o 
that  the  Quotient  is  6-6756756756  .  . .  without  any  ter- 
mination. 

Let  us  now  take  this  example. 
DiTide  90  by  -0011. 

Here  90  -j-  0011  s  .„^  =  ^^^ 

11)900000 
81813 

Up  to  this  point  the  Quotient  is  an  Integer  :  but,  if 
we  proceed  further  with  the  division,  we  shall  obtain  a 
decimal  expression :  thus,  if  we  affix  two  more  zeros, 
preceded  by  a  decimal  point,  to  the  dividend,  we  shall 
nave 

li)^oooqooo 

8181818 
If  we  carry  on  the  division  to  any  extent  we  shall 
have  the  two  figures  18  coming  again  and  again  in  the 
same  order.     A  decimal  of  this  kind  is  called  Periodie, 
Circulating^  or  Recwrnng, 

107.  The  extent  of  the  Period  is  denoted,  by  placing 
a  dot  over  ih^  firsts  and  another  dot  over  the  laai  of  the 
figures  in  it. 

Thus  *18  denotes  a  decimal  of  an  ordor  auth  thai  it 
can  be  represented  by  no  finite  index^  since  it  runs  on 
*18181618  ...  to  an  infinite  number  of  figures. 

So  also,  6*756  stands  for   6*750756756  ..  .. 

•047  stands  for   -047047047 

•4873  stands  for  *4872872872 

S6*0479  stands  for  2604797979  ...... 

*00026  stciods  for    -000200666  ..  .. .. 

108.  A  Vulgar  Fraction  may  be  converted  into  a 
Decimal  Fraction  by  the  following  process 

Reduce  tlio  fraction  to  ita  lowest  terms,  and  then  find 
ttie  Quotient  resulting  from  the  division  of  the  numera* 
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tor  by  the  denominator,  by  the  rule  for  division  of  ded- 
mals. 
Thus  to  reduce  |  to  f"  deoimal,  we  proceed  thus : 

8)  3-000 

...  f  =  -875 

Again  to  reduce  ^  to  a  decimal,  we  proceed  thu : 

82)47-00000  (l-4687§ 
82 

150 
128 

220 
192 

280 
256 

240 
221. 

160 
160 

/.  JJ  =  1-46875 
Or  we  might  work  by  Short  Division   thna : 


4 
8 


47-00 
11-76 


1-46875 

Again,  to  reduce  |  to  a  decimal,  wc  proceed  thvi  *■ 

7  I  I'OOOOOOOO 

•14285714  

.-.  I  =-142857. 

109.  To  aheio  thaty  when  a  Vulgar  Fraction  ia  reduned 
to  a  decimal,  either  the  oj)eration  mu9l  terminate  or  the 
Hgurea  of  Oie  Quotient  must  recur  in  ilm  same  order. 

Consider  the  operation  by  which  suaU  a  Xr.*ction  as  \ 
is  reduced  to  a  ducimiil.    The  only  remainders  that  cai) 
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Occur  are  0,  1,  2,  3,  4,  5,  6.  If  the  remainder  0  should 
occur,  the  division  terminates  :  if  not,  we  can  only  have 
six  different  remainders,  and  when  any  of  these  occurs 
a  second  time,  we  must  have  a  recurrence  of  the  former 
remainders  in  the  same  order. 

When  a  fraction  in  its  lowest  terms  is  reduced  to  a 
decimal  and  produces  a  recurring  decimal,  the  extreme 
hmit  of  the  numher  of  places  in  the  period  of  the  recur- 
ring decimal  is  one  less  than  the  denominator. 

Thus  I  prodncGs  a  recnrrinf^  decimal  of  6  places, 
fj,  produces  a  rocurring  decimal  of  18  places. 
2^9  produces  a  recurring  decimal  of  28  places. 

110.  When  a  Vulgar  Fraction  is  in  its  lowest  terms 
it  can  only  be  expressed  as  an  Exact  Decimal  when  the 
denominator  is  composed  of  factors  each  of  which  is  one 
of  the  numbers  2  and  6. 

Thus  ^  can  be  exi)ressed  as  an  exact  decimal  because  8  == 
2  X  2  x  2. 

^  can  be  expressed  as  an  exact  decimal  because  20 
=  2x2x5. 

t-4t7  can  be  expressed  as  an  exact  decimal  because  125 
==  5  X  5"x  5. 

The  reason  for  this  is,  that  no  vulgar  fraction  can  be 
expressed  as  an  Exact  Decimal,  unless  it  can  be  trans- 
formed to  one  which  has  10,  or  some  power  of  10,  for 
its  denominator.  Now  no  number  can  by  multiplication 
be  made  a  power  of  10  unless  it  be  composed  of  factors 
each  of  which  is  2  or  5. 

Thus  8  cau  be  made  into  a  power  of  10  by  multiplying  xt 
by  5  X  5  X  5. 

125  can  be  made  into  a  power  of  10  by  multiplying  it 
by  2  X  2  X  2. 

40  can  be  made  into  a  power  of  10  by  multiplying  it 
by  6  X  5. 


Hence  I  = 


3  X  rt  X  5    X  5 


■ff 


3  7  rt    __ 


2X2X2"~i!xax2x5X5X5~  TOJiXJ 
7  7x2x2x2 

TOOTJ 


875 


TH^  ""5X6X6  —  5xax5xJX'JX2 
0  9  X  5  X  a 

-"  a  X  a  X  J  0  —  3  a  2  X  HTxTv  6 


««    =-056 


i^;W  =  "226 
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But  BQoh  numbers  as  7,  12,  80,  oaxmot  be  made  into 
powers  of  10  by  multiplication,  and  hence  f  -^ ^  can- 
not be  reduced  to  exact  decimals; 

It  may  also  be  remarked  that,  when  a  Vulgar  Frac- 
tion in  its  lowest  terms  is  reduced  to  an  exact  decimal, 
the  order  of  that  decimal  is  expressed  by  the  greatest 
number  of  times  that  either  of  the  factors  2  or  6  occurs 
in  the  denominator. 

Examples*  (zUz) 
Convert  into  deounals  the  following  vulgar  fractions : 
(1)    A  (2)   \\  (8)    ♦  (4)    A 

CONTRAGTIOUrS   IN  MULTXPLIGATION  AND 
DIVISION  OF  DMGIMAL8. 

111.    When  the  number  of  decimal  places  is  great 

tbo  figures  obtained  by  the  ordinary  mode  of  multiplica- 
tion are  often  unnecessarily  numerous.  Thus,  in  mul- 
tiplying 62-37416  by2-341G9  by  the  oi;dinary  method, 
there  would  be  ten  places  of  decimals  in  the  product, 
wuile  for  all  practical  pm^poses  three  or  four  are  quite 
enough. 

Ex.  Multiply  62-37416  by  2-84169  so  as  to  retain 
)nly  4  places  of  decimals. 


OBDINABY  METHOD. 

62-87416 
2-84169 

OONTRAOTSD  MBTH0I>. 

62-87416 
96 148-2 

56 

874 

623 

24949 

J87122 

1247483 

136744 

24496 

7416 

664 

48 

2 

467804 

1247483  —  628741  X2  +  l 

187122=   62374X8 

24950  rr.     6237x4  +  2 

624=       023x1  +  1 

874.—         62x6  +  2 

^G=          6X9  +  i 

146-0609 

146-0()00 

il 


OOMTBAOnONS  OF  DXJDIAZia. 

By  comparing  the  contracted  method  ^th  the  ordi- 
nary method,  the  reason  of  the  precedirg  operation  will 
be  readily  understood. 

Since  the  product  of  any  order  of  units  by  units  is  of  the 
the  same  order  as  the  figure  multiplied,  the  units  figure  of 
the  multiplier  ia  written  under  the  place  to  be  retained. 
For  convenience,  the  other  figures  are  written  in  an  in- 
verted order.  Now  (Art.  99)  4,  a  decimal  of  the  third 
order  multipliad  by  8,  a  decimal  of  the  first  order,  will 
give  a  decimal  of  the  fourth  order ;  also,  7,  a  decimal  of 
the  second  order,  multiplied  by  4,  a  decimal  of  the  second 
order,  will  give  a  decimal  of  the  fourth  order,  etc.,  etc. 

Now,  to  the  product  of  2  and  1,  one  must  be  added : 
since,  if  6  had  not  been  rejected,  there  would  have  been 
one  to  carry ;  then  the  otlier  figures  are  multiplied  in 
the  usual  way.  Next,  multiply  4  by  3  and  set  down  2 
under  the  8,  and  multiply  the  other  figures  by  S  in  the 
usual  way. 

Next,  multiply  7  by  4  and  to  the  product  add  2 : 
since,  if  416  had  not  been  rejected  the  product  would 
have  approximated  to  2  thousand,  etc. 

Hence  we  have  the  following  rule : 

Write  the  Multiplier  with  the  order  of  its  figures 
reversed  under  the  MultipliC'ind^  so  that  the  units  figure 
may  be  under  that  figure  of  the  Multiplicand  which  is  the 
lowest  decimal  to  be  retained  m  the  Product.  Then  mul' 
tiply  by  each  figure  of  the  Multiplier^  neglecting  all  the 
figures  of  tlie  Multiplicand  to  the  light  of  it,  except  to  find 
what  is  to  be  carried ^  and  carrying  one  more  when  the  re- 
jected part  of  any  product  is  6  or  g^reater  than  5.  Arrange 
the  partial  products  so  that  their  right  hand  figures  map 
itand  in  tlte  same  vertical  column.  Thnr  sum  will  be  th« 
product  required.  From  this  product  cut  off  th$  desired 
Humber  of  decimal  places, 

112.  When  the  divisor  consists  of  several  figures,  the 
work  will  bo  mucli  shortcnod  by  cutting  off  a  figure 
from  the  divisor  at  each  successive  ntop  of  the  division, 
instead  of  annexing  a  figuie  t(>  the  dividend.  Care 
must  be  taken  to  increase  each  proluct  by  what  would 
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fit 


1^ 


have  been  carried  i±  the  figure  or  figures  had  not  been 
cut  off. 

Ex.  (1).    Divide  8-784169  by   2-716418  correct  to 
three  places  of  decimals. 

2716418)  3784169  (  1898 
2716418 


1007751 
814925 

252826 
244478 

8348 
8149 

199 


By  comparing  the  units  of  tlie  highest  order  in  the 
divisor  with  the  units  of  the  same  order  in  the  dividend, 
it  is  evident  that  there  must  be  one  figure  to  the  left  of 
the  point  in  the  quotient ;  hence  the  answer  is  1*393. 

Ex.  (2).  Divide  763-14163  by  21-3642  correct  to  four 
places  of  decimals. 


ORDTITARY  MRTHOD. 

213642)76314103(357205 

640926, 


OONTRAOTED  METHOD. 

213012)76314103(357205 
640926 


1222156 
10082110 

1539403 
1495494 


439  090 
427  284 


122215 

100821 

15394 
14955 

439 
427 


12  40000 
10,08210 


12 
11 


172390  I 

Here  the  figures  of  the  quotient  are  857205,  and  hy 
omparing  the  2  tens  of  the  diviat^r  ^th  the  76  tend  of 
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the  dividen<1,  it  is  plain  there  must  be  2  places  to  the 
left  of  the  point;  hence  t  .e  quotient  is  85-7205, 

From  considering  these  cases  wo  have  the  following 
rule: 

Compare  the  left-hand  figure  of  the  divisor  with  the 
units  of  the  same  order  in  the  dimdendy  and  thus  deter- 
mine the  position  of  the  point  in  the  quotient.  Then 
divide  as  in  Ex.  (1 ),  dropping  a  figure  from  the  right  oj 
the  divisor  at  each  step  of  the  division. 

Note. — Care  should  be  taken  to  mark  the  figures 
dropped  by  placing  a  dot  or  other  mark  beneath  them. 

Examples-    (1) 

)  -863641 X  -10983  to  five  places  of  decimals. 

)  -053407  X  -047126  to  six  places  of  decimals. 

)  -3141592X  52-7438  to  four  places  of  decimals. 

)  325-701428  X  -7218393  to  three  places  of  decimals. 

)  8-1729432x8-316259  to  four  places  of  decimals. 

)  2'3748-r-i-4736  to  three  places  of  decimals. 

)  81-47-T-839-27656  to  four  places  of  decimals 

)  262070-6207r)l-f-591-57  to  three  places  of  decimals. 

)  73-64-T- -43232  to  four  places  of  decimals. 

)  6-5555-7-7*06249  to  three  places  of  decimals. 


RECURHim  DECIMALS 

113.  Pure  recurring  aecunai  fractions  are  those  in 
which  the  period  commences  immediately  after  the  deci- 
mal point; 

•         4   •        •  • 

thus  -8,  '27,  '0429  are  pure  recurring  decimals. 

Mioced  recurring  decimal  fractions  are  those  in  which 
one  01  more  figures  precede  the  period  : 

thus  '23,  '24*27,  '850429  are  mixed  recorriag  deoimftls. 

114.  To  find  the  Vulgar  Fraction  which  is  equivalent 
to  a  given  pure  recurring  Decimal, 

JSx.  (1).  Find  the  Vulgar  Fraction  equivalent  to  % 
The  decimal  = -888... ♦.^ 
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From  10  times  the  decimal,  or  3*333.... 
Take  the  decimal,  or  333.... 


Then  9  times  the  decim;il=a  3*000 

,'.  the  decimal=|=-J. 

Ex.  (2).  Find  the  Vulgar  Fraction    equivalent  to 

247. 

The  decimal  = -247247 

From  1000  times  the  decimal,  or    247'247 • 

Take  the  decimal,  or  '247 

Then  999  times  the  decimal  =  247-000 

.',  the  decimal  =  m. 

Ex.  (3).   Find  the  Vulgar   fi-action  eq^uivaleut   to 

•0423; 

The  decimal  =  -04230423 

From  10000  times  the  decimal,  or  423'0423...... 

Take  the  decimal,  or  '0423 

Then  9999  times  the  decimal  =  423-0000 

.•.  the  decimal  ==  sV^j  =  jf  Jr. 

Examples,   (li-) 
Convert  into  Vulgar  Fractions  in  tlieir  lowest  terms : 

(1)     -6  (2)    -27  (3)     -045  (4)    -3123 

(5)    -0072        (C)     -4023  (7)     -00054  (8)    -00009 

Hence  we  deduce  the  following  rule  for  reduc« 
ing  a  pure  recurring  decimal  to  a  Vulgar  Fraction  : 

Tul'G  one  of  the  periods  ioform  the  numerator^  mid  for 
the  (lanommator  the  number  formed  hy  rc2>eatmg  9  di 
fiuiny  times  as  there  are  figures  in  the  period, 

Thm    -7  =  J 
•05  =  A 

116.  To  find  the  V'll  gar  Fraction,  wJiieh  is  e^ilival^f 
to  a  {liven  mixed  recunl'^g  declinjji. 
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Ex.  (1).    Find   the  Vulgar  Fraction  equivalent  to 

'237. 

The  decimal  = -23737 

From  1000  times  tlio   decimal,  or        237*37 

Take  10  times  the   decimal,   or  2*37 


Then  900  times  tlic  decimal  =  235, 
.*.  the  decimal  =  ijof;  =  — i^jV 

Ex.  (2).     Find  the  Vulgar   Fraction   equivalent  to 

0-4726. 

The  decimal  =  -04726726. 

From  100000  tnries  the  decimal,  or        4726-726 

Take  100  times  the  dcchual,  or  4-726 


Then  99900  times  the  decimal  =  4722, 
.-.  the  demand  =  ^Vy-o'V  =  Tiob 

Ex.  (3)     Find  the  Vulgar  Fractions   equivalent  to 
3-l4. 

The  decimal  =  3-1444 

From  100  times  the  decimal,  or         314-44. ...t. 
Take  10  times  the  decimal,  or  31-44 , 


Then  90  tunes  the  decimal  =  283, 
.-.  the  decimal  =  "g^* 

Examples,   (lii). 
Convert  into  Vulgar  Fractions  in  their  lowest  terms : 
(1)     -425  (2)     -4759  (3)     4-253  (4).   -00426 


(5)     53.-00243    (6)     7-2011 


(7)     2-5306. 


117.  Hence  we  deduce  the  following  rule  for  reduc- 
ing a  Mixed  recurring  decimal  to  a  vulgar  fraction  : 

Form  the  Xumvrator  hij  takimj  from  the  figures  up  to 
the  end  of  the  first  ]>eriod  the  fujHres  that  precede  the  first 
period:  and  form  tlie  Denomiitator  hi/  setting  down  9  as 
many  times  as  there  are  fujnrcs  in  the  period^  and  afiix- 
in(j  0  as  many  times  as  there  are  fiynres  between  the  deci- 
mal point  and  the  first  period. 


:,V>4'*!J 
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Thus 


•  OAK  —  2  45  —  2  _  2  43 


•00473 


4''^  =  - 


7.0  A  I-    _ 


4  7  3  —  4  _      4  0  9 
9  !)0^0  ~  ¥0  0  Off 

4.5  —  4 


0  ~     9 

3  4  r.  -7  34  _ 

'900         "  ~ 


6C  1  1 

9  00 


113.  The  inetli  (1  of  performing  arithmetical  opera- 
tions with  recurrir  ■  "!  -  imals  will  be  best  explained  by 
taking  the  operatic    -  separately. 

I.  Addition. 

Find  the  sum  of  3-49,  4-047,  and  •14G3. 

First  make  the  decimals  all  of  the  same  order,  thus 

3.4099,  4-0470,  -1403. 
Then,  Fince  the  periods  consist  of  1,  3,  2  fi^^ires  respect- 
ively, and  tlie  l.  c.  m.   of  1,  3  and  2  is  0,  c.iiry  on  all  the 
decimals  six  places  further,  thvis 

3-4909999999 

4-0470470470 

•14G363G3G3 


7-69341068 
II.  Subtraction. 

Here  wc  proceed  ou  the  same  principle  as  in  AMtion. 

Thus  to  subtract  5-247  from  8-059, 

8-059059 
5-247777 


2-81128 
In  both  operations  some  caro  is  requisite  in  observing 
what  ii^'ure  would  bo  carried  on  if  the  columns  omitted 
were  taken  into  account. 

III.  In  Multiplication  and  Division  the  recurring 
decimals  should  bo  converted  into  vulgar  fractions,  aiul 
when  the  Product  or  Quotient  of  these  fractions  has 
been  found,  it  may  be  converted  into  a  decimal. 

Thus  4-5   \'  3-7—  *'>-4...T7-3        4  1   ..  34  _  1394 

and  •05-T--042rrr 


*'»-4        3  7-3  _  4  1   V  34  _ 
9        '^        ^—9-^9" 


8  1 


Oo' 


MS     _     -)     w  0  0  0  _  ''    ^    '  "  —  2  A 
0  0  0  ~  9  0"  '^    3  8     -    1  I  3  S    —  1  9  • 


We  may  tlion,  if  it  be  required,  convert -''5?'*' and  ti  ij^to 
decimals,  by  the  process  explained  in  Ai't.  108. 


■kAMIMATION   PAPSB8. 

Ezamples*    (Im)* 

Find  tb.e  value  of  the  following  expressions : 

(1)    2-67  -f  -043  -h  13-2.        (2)     14-762  +  8-649  -f-  2-204. 

(8)     16-025-13-247.  (4)     -0246- -00897. 

(6)  8-7  X  6-49.  (6)     -0072  X  -4^ 

(7)  8-4 -i- 4  09.  (8)     -074-^-69. 

119.  When  vulgar  and  decimal  fractions  are  com- 
bined in  the  same  expression,  it  may  usually  be  simpli- 
fied in  tlie  neatest  and  easiest  way  by  reducing  the  vul- 
gar fractions  to  a  decimal  form. 

Thus,  if  we  have  to  find  the  sum  of  476^,  18 1,  and  10*876, 
we  should  proceed  thus  : 

476^=476-26 
18|=-  13-876 
10-375 


%. 


8-!, 


Sum    600-000 


Examination  Papers, 

I. 

(1)  Show  that  any  docimal  is  multiplied  by  1000  by  re- 
moving the  decimal  point  in  the  multipUoand  three  placeB 
kowards  the  right. 

(2)  Enunciate  the  general  rules  for  the  divsion  of  deci- 
mals. In  oases  when  the  division  does  not  terminate, 
explain  how  to  determine  the  place  of  the  decimal  point  in 
kke  quotient. 

(8)  Which  of  the  following  statements  is  more  nearly  cor- 
rect? 

J-J-.-l-ll.  or  ^-9.009. 

(4)  How  many  times  can  *0087  be  taken  from  S'291  ? 
What  fraction  will  the  remainder  be  of  the  former  ? 

(6)  Whence  does  it  appear  that  a  vulgar  fraction  may 
always  be  reduced  either  to  a  terminated  or  a  circulating 
decimal  ? 

Calculate  the  limits  of  the  error  made  in  taking  fM  as  an 
f^^proximate  value  of  8*1416926  to  seven  plaoM  of  dedmali. 
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n. 

(1)  Explain  what  vulgar  fractions  can  be  txpreised  M 
finite  decimals. 

Which  of  the  following  fractions  can  be  thus  expressed? 

A»  TTW»  il f  J»  trff*  Tihy  AV 

(2)  If  a  pound  of  sugar  cost  -0093125  of  $8,  find  the  value 
of  "0625  of  16  barrels  of  200  pounds  each. 

(8)  Whether  is  8*714585  more  aocuratelj  represented  bj 

8-716  or  3-714,  and  why  ? 

(4)  What  vulgar  traction  is  equivalent  to  the  sum  of  14-4 
and  1-44  divided  by  their  difference  ? 

(6)  Find  a  decimal  which  shall  not  differ  &om  f  by  a  ten- 
thousandth. 

Ill 

(1)  What  are  the  advantages  and  disadvantages  of  work- 
ing with  decimals  instead  of  vulgar  fractions  ? 

(2)  If  a  business  produces  an  annual  return   of  $6,000, 

and  of  three  partners  one  has  '476  and  another  '88  share  of 
the  profits,  how  much  money  fails  to  the  share  of  the  third 
partaer  ? 

(8)  A  man  who  owns  jj  of  a  steamboat  spIIs  -7  of  his  share 
for  #1,400  ;  what  decimal  part  of  the  boat  does  he  still  own, 
and  what  was  the  boat  worth  ? 

(4)  A  man  paid  8120  for  a  horse ;  for  a  buggy  $86A  more 

•  •         • 

than  '8  of  the  cost  of  the  horse  ;  for  harness  '185  of  the  cost 
of  horse  and  bng^'y.    Find  bis  entire  outlay. 

(5)  The  product  of  three  vulgar  fractions  is  f ;  two  of 

them  ?v  'xprcssed  by  the  decimals.  '63  and  *136  ',  by  what 
fraction  will  the  third  one  be  ezprossod  ? 

IV. 

(1)  How  do  the  Decimals  differ  from  Vulgar  Fractions  ? 

(2)  A  storekeeper  buys  140  yards  of  cloth  at  $'86  per  yard. 
In  Rellinp  ho  uses  a  measure  which  is  ^g  of  a  yard  too  short, 
and  charges  ^'60  \)ov  yard.     What  is  his  net  gain  ? 

(8)  Onn  vessel  contains  a  mixture  of  18  pints  of  brandy 
and  7  of  water ;  another  contains  84  pints  of  brandy  and  18 
of  water. 

If  the  strength  of  the  first  mixture  is  represented  by  i2&i 
irhat  number  will  represent  that  of  the  second  f 
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(4)  Write  in  figares  four  millions  and  fonr,  and  ten  bOUons 
ninety  thousand  and  seven  hundred  qaadrilUoutluu  Ex- 
press  in  words  74000806*000060000007. 

(6)  A  piece  of  oloth  was  said  to  contain  84  yards,  bat  it  was 
fonnd  that  the  so-called  yard  measure  with  which  it  was 

measured  was  '02088  of  a  yard  too  short ;  what  was  the 
eorreot  length  of  the  oloth  ? 


(1)  When  a  Tulgar  fraction  is  changed  to  a  decimal,  ex- 
6lain  how  many  figures  there  will  be  in  the  decimal  if  it 
aoes  not  repeat ;  if  it  is  a  repeating  decimal  explain  when  it 
will  consist  of  a  part  which  does  not  repeat,  and  show  how 
many  figures  there  will  be  in  this  part. 

(2)  The  French  metre  is  89'871  inches  in  length.  Ex- 
press the  length  of  25  metres  as  a  fraction  of  an  English 
mile,  there  being  6280  feet  in  it  and  12  inches  in  a  foot. 

(8)  If  a  steamer  makes  a  passage  from  New  York  to 
Liverpool  (say  2700  miles)  in  280  hours,  and  a  train  go«s 
from  London  to  Edinburgh  (say  405  miles)  in  18  hours ;  now 
much  does  the  one  go  faster  than  the  other?  Give  answer 
in  miles  and  decimsd  of  a  mile. 

(4)  Given  that  the  sum  of  the  divisor  and  quotient  is  7*5 ; 
and  that  the  divisor  is  f  of  the  quotient ;  also  that  th« 
remainder  is  f  ^  of  the  divisor.     Find  the  dividend. 

(5)  Divide  $448.71^  among  A,  B,  and  0,  so  as  to  give  B 
$46.70  less  than  A,  and  1)84.69  more  than  0. 

VL 

(1)  What  vulgar  fractions  must  be  represented  by  mixed 
repetends,  and  what  by  pure  repetends  ? 

(2)  Show  that  no  recurring  decimal  can  have  more  places 
in  the  period  than  there  are  units  in  the  denominator  less 
one. 

(8)  A  man  spent  |2.50  more  than  .79  of  his  money  at  one 
tim0  and  11*16  loss  than  ^^fV  ^^  ^^^  remainder  at  another, 
Mid  now  has  92*669 ;  how  much  had  he  at  first  f 

(4)  Bimpiiiy  u{\ ~rii4-g-4i -f-sr X  . . . } -fW. 


(B)  simplify  jQ-^xl^-^-^+l 


8x4_  1    .  8X4X6 
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XUL    Square  Root 

120.  When  a  Number  is  multiplied  by  itself,  the 
result  is  called  the  Square  of  the  number.  Thus  144 
is  the  square  of  12,  and  225  is  the  square  of  15. 

The  symbol  ■  placed  over  a  number  expresses  the 
square  of  the  number :  thus  5'  denotes  the  square  of  5. 

121.  The  Squabb  Boot  of  a  given  number  is  that 
number,  whose  square  is  equal  to  the  given  number. 

Thus  the  square  root  of  144  is  12,  because  the  square 
of  12  is  144. 

The  sytnbol  /,  placed  before  a  number,  denotes  that 
the  square  root  of  that  number  is  to  be  taken :  thus 
v/25  is  read  "  the  square  root  of  25." 

122.  A.  number  which  has  an  integer  for  its  square 
root  is  called  a  Pshtxot  Square. 

123.  For  Perfect  Squares  not  greater  than  100  we 
know  the  square  roots,  thus  we  know  that  the  equare 
root  of  81  is  9  ;  and  for  many  Perfect  Squares  greater 
than  100  we  know  the  square  roots  by  experience,  as, 
for  instance,  we  know  that  the  square  root  of  169  ia  18, 
and  the  square  root  of  400  is  20,  and  the  square  root  of 
10000  is  100.  But  we  have  rules  for  finding  the  Square 
Boot  of  any  Number,  as  we  shall  now  explain 

First,  suppose  we  have  to  find  the  Square  Boot  of 
1226. 

We  draw  a  line  separating  the  two  figures  on  the  right 
from  the  other  two  ;  thus 

12125. 
The  flgoree  12  make  what  is  called  the  JWH  period. 
The  figures  25  make  what  is  called  the  atcond  period. 

We  then  take  the  nearest  perfect  square  not  greater 
than  12,  that  is  9,  and  place  it  under  the  12  and  put  its 
square  root,  that  is  8,  as  the  first  figure  of  the  square 
wt  we  bAve  to  find,  thns 

12)a»(8 
I 
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We  subtract  9  from  12,  and  annex  to  the  remainder  3 
the  second  period  25,  to  make  a  dividend,  and  we  double 
the  first  figure  of  the  root,  and  set  down  the  result  as 
the  first  term  of  a  divisor ;  thus  our  process  up  to  this 
point  will  stand  thus : 

12125  (  3 
9 


6 


325 


Now  we  shall  have  to  annex  another  figure  to  the  6, 
and  we  must  therefore  reckon  the  6  as  six  tens,  or  60, 
and  then  we  seek  the  number  of  times  60  is  contained 
in  325,  and  this  being  five  times,  we  set  down  6  as  the 
second  figure  of  the  root,  and  annex  6  to  the  6,  so  that 
our  process  up  to  this  point  will  stand  thus : 

12125  (85 
9 


65     326 

We  then  multiply  G5  by  5,  and  set  the  product  down 
under  the  325  ;  and  subtracting  the  product  from  the 
325,  we  have  no  remainder,  and  we  conclude  that  85  is 
the  square  root  of  1225,  the  full  process  being 

12125  (  85 
9 


65 


825 
825 


Next,  to  find  the  square  root  of  G22521. 

Drawing  a  hue  to  mark  off  the  two  figures  on  the 
right,  and  another  line  to  mark  off  the  next  two  figuroB 
our  process  for  finding  the  first  two  figures  of  the  root 
will  be  the  same  as  that  explained  in  the  first  example, 
and  it  will  stand  thus : 

C2i25i21(79 


148 


49 

1325 
1184 


m 
.11 


ffi:- 


It 


II 
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We  now  annex  to  the  remainder  the  third  period  21,  and 
we  double  the  part  of  the  root  akeady  found,  78,  and  set 
down  the  result  156  as  a  partial  divisor,  and  proceed,  as 
before,  to  divide  14121  by  1660,  and  annex  the  quotient 
9  to  the  root  and  to  the  divisor ;  and  multiplying  1669 
by  9  we  set  the  product  under  the  14121  ;  thus  our 
process  in  full  will  be 

62125121(789 

49 


148 


1569 


1826 
1184 


14121 
14121 


.*.  789  is  the  root  required. 

Note. — In  practice,  instead  of  dividing  1826  by  140, 
it  is  usual  to  divide  132  by  14,  and  instead  of  dividing 
14121  by  1560,  to  divide  1412  by  166.  The  quotient 
thus  obtained  is,  however,  sometimes  too  great,  as  will 
be  seen  in  the  next  Examples. 

We  now  give  two  Examples  in  which  the  first  perioi 
has  only  one  figure,  which  must  always  be  tlie  case  when 
the  proposed  square  has  an  odd  number  of  figures  in  it. 

To  find  the  square  root  of  189476225. 

Marking  off  the  figures  by  pairs,  commn><nn^  from 
the  right,  we  have 

1189147162125(18766 
1 


28 

89 
69 

267 

2047 
1869 

2746 

17852 
16476 

87l35 

187626 
187626 
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Note.— In  cUyiding  89  by  20  the  qnoHent  is  4,  but  if 
we  added  this  to  complete  the  divisor,  it  would  become 
24,  which  being  multiplied  by  4,  would  give  96,  a  num- 
ber larger  than  89. 

To  find  the  square  root  of  89601. 

8196101  ( 109 
1 


28 


889 


296 
261 


8501 
8601 


i^oTB  I. — The  division  of  296  by  20  illustrates  Che 
remarks  made  on  the  last  example. 

Note  II.—The  second  remainder,  85,  is  greater  than 
the  divisor,  29,  a  result  not  uncommon  in  this  operation. 

Examples  i   Qv) 


Find  the  square  roots  of 

(1)  196. 

(8)  1024. 

(6)  88209. 

(7)  106929. 

(9)  198600. 
(11)  86372^61. 
(18)  650183936. 
(16)  4124901. 
<17)  82239684. 


(2)  029. 

(4)  6625. 

(6)  119025. 

(8)  761689. 
697226. 

(12)  22071204. 

(14)  6256260000* 

^16)  640121000000. 

(18)  191810713444. 


(10 


124.  To  find  the  square  root  qfa  Decimal  Fractiom, 

When  the  given  number  Las  an  even  number  of  deci- 
mal places,  wo  prcieed  to  find  the  square  root  as  if  the 
number  were  an  integer,  and  mark  off  in  the  root  a 
number  of  decimal  places  equal  to  half  the  nunilm  in  th§ 
tquare, 

ThuB,  if  the  square  be  a  decimal  of  the  iixth  orcter, 
the  root  will  be  a  decimal  of  the  third  order, 

For  example,  to  find  the  square  root  of  6*8222i0, 


vm 
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5- 

4 


182:22  49  (2-r.07 


43 


132 
120 


4G        322 

Since  4G  is  not  contained  in  32,  we  annex  an  0  to  the 
divisor,  and  also  to  the  root,  and  hring  down  the  next 
period  tlius, 

4607     32249 
32249 


(2) 

281-9041. 

(3) 

•9025. 

ir>) 

•()G2.'5. 

(0) 

•000729. 

(8) 

1-002001. 

(i>) 

41415^5625. 

Examples.    (Ivi).f 

Find  the  square  roots  of 

(1)  IG^Sl. 

(4)  -2001. 

(7)  17242-31G1. 

(10)  18947^5225. 

125.  In  finding  the  square  root  of  a  decimal  fraction 
we  must  be  careful  to  make  the  decimal  such,  that  the 
index  of  its  order  is  an  even  numher. 

Thus,  if  we  have  to  find  the  square  root  of  -4,  we 
change  the  decimal  into  an  equivalent  decimal  of  tlie 
second,  fourth,  sixth...ovi[eY,    thus,  '40, '4000,  '400000,... 

This  is  done  in  order  that  the  denominator  of  the 
equivalent  fraction  may  be  a  perfect  square,  which  is 
the  case  in  the  fractions 

40      4000      400000 

100  Idooo   1(700000'*' 
but  not  in  the  fractions 

4      j400      40000 

To    mK)    iooooo 

Also,  since  for  every  p((ir  of  figures  in  the  square  we 
have  one  figure  in  the  root,  ^ve  shall  have  to  take  a 
number  of  figures  in  the  decimal  part  of  the  square 
double  the  number  of  decimal  places  we  are  to  have  in 
the  root. 
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Suppose,  for  example,  we  have  to  find  the  sqn&re 
root  of  *144  to /our  places  of  decimals. 

We  must  have  eight  decimal  places  ip  the  sqnare, 
thns,  '14400000,  and  we  mark  o£f  these  and  proceed  as 
in  the  extraction  of  the  root  of  whole  numbers,  the  root 
being  a  decimal  of  the/ourth  order  :  thua^ 

•14)40l00f00  ( •8794  • 
9 


•  •  • 


9: 

640 
469 

749 

7100 
6741 

7684 

85900 
80886 

6564 

4.^0TE. — The  square  root  of  a  decimal  of  an  odd  order 
18  a  non-terminating  decimal. 

ExampIeB'    (Ivii) 
Extract  to  four  places  of  decimals  the  square  roots  of 

(1)    20.  (2)     80.  (8)     -9.  (4)     -121. 

(6)    -169.  (6)    -016.  (7)    -00064.        (8)     -00121. 

(9)     16-245.     (10)    -9.  (11)    -26.  (IJ?)    42-08. 

126,  If  we  have  to  find  the  square  root  of  a  vulgar 
fraction,  we  can  nlwaya  by  muItipUcation  make  the 
denominator  a  pei-fect  square,  if  it  be  not  already  so, 
multiplying  the  numerator  by  the  same  number. 

We  then  find  the  square  root  of  the  denominator,  and 
find,  exactly  or  approximately,  the  square  root  of  the 
numerator,  and  make  the  results  respectively  the  de- 
nominator and  numerator  of  a  fraction,  which  is  the 
root  required,  exactly  or  approximately. 


Sx. 


(1).  V 


26..  v/25  ^  5 
8'6  *"  n/86  **  6 
2XB 
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Wg  can  now  extract  the  square  root  of  6  to,  say 
three  places  of  decimals,  thus  : 

C-IOO;OOIOO(  2-449 

4 


44 

200 
176 

484 

2400 

io;}0 

4880 

40400 
44001 

2399 


/2         2-449... 
•'•   \3    =   — r. =  -BIG 


3 


Or  we  might  have  reduced  |  to  a  decimal,  thus  : 
•GGGGOG...,  and  then  have  extracted  the  square  root  of 
this  decimal. 

T.        .„.  L17         1529      v/529     23      ^7 

Ex.  (3).     ^8~  =  V  ,r  =  J, r  =  T  =  V 


8 
1-28 


Ex.  (4).     To  find  the  square  root  of  j.^)7^ 
Here  we  Can  reduce  the  fraction  to  lower  terms. 

Thus,  Ji'2-«_  =  ^/'^'^^   =-«=32 
\  12.r>       y/&'li>     2-5 

127.  -A.n  integer  can  always  be  changed  into  a  per- 
fect square  by  multiplying  by  a  number  equal  to  or  less 
than  the  proposed  integer. 

For  example, 

7  is  changed  into  a  perfect  square  if  multiplied  by  7 
18  is  changed  into  a  perfect  square  if  multiplied  by  2. 

Examples.  (Iviii). 

Find  the  square  roots  of 


3  9 

■iff 
1  n  (5  9 

6  0 


(1) 

w 

(V) 

(10)   as 


K  1  9 


1  1 


(•■2) 

(5) 
(8)     8 

(11)     17 


r.  4 

1  .'>  1  2  9 


T  G  0" 

1  6 
25 


(3) 
(6) 
(9)    C 

(12)     11 


289 
9  -2  6 

37 


!  I 
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Atid  find  to  four  places  of  decimals  the  square  roots  of 
(18)    I  (14)    M  (15)    6} 

(16)    9i  (17)    76}4 

XIV.    Cube  Root 

128.  When  a  number  is  mtiltiplied  by  itself  twice, 
fhe  result  is  called  the  Cube  of  the  number.  Thus  27 
is  the  cube  of  8,  and  216  is  the  cube  of  6. 

129.  The  Cube  Boot  of  a  given  number  is  that 
number,  whose  cube  is  equal  to  the  given  number. 

Thus  the  cube  root  of  843  is  7,  because  the  cube  of  7 
isM8 

The  symbol  ^ ,  placed  before  a  number,  denotes  that 
the  cube  root  of  that  number  is  to  be  taken:  thus 
5/125  is  read,  *'the  cube  root  of  125." 

130.  A  number,  which  has  an  integer  for  its  Cube 
Boot,  is  called  a  Perfect  Cube. 

The  numbers,  less  than  1000,  which  are  perfect  cubes, 
should  be  committed  to  memory :  they  are 

1,  8,  27,  64,  125,  216,  843,  fl2,  729, 
and  the  cube  roots  of  these  numbers  are  respectively 
1,    2,     8,    4,    5,     6,    7,     8,    9. 

131.  To  find  the  Cube  Root  of  a  perfect  cube, 
greater  than  1000,  we  proceed  by  a  rule,  which  we  shall 
now  explaine 

Ex.  (1).  To  find  the  cube  root  of  91126. 


91  I  125 
64 


18 


4800 
625 

6425 


27125 


27126 


First  divide  the  number  91125  into  two  periods  by  drawing 
a  line  marking  off  three  figures  on  the  right. 

Then  take  the  nearest  perfect  cube  not  greater  than  91, 
which  is  64,  and  set  down  its  cube  root,  which  is  4,  in  a 


ili 

nifl 

till 
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Bne  with  91125,  and  some  way  to  the  left.    Thif  is  the 
first  figure  of  the  root. 

Then  snbtraot  64  from  91,  and  to  the  remamder  attach 
the  second  period,  125. 

Kow  place  three  times  the  first  figure  of  the  root,  12,  to 
the  extreme  ]eft,  and  three  times  the  square  of  the  first 
figure  of  the  root,  48,  with  two  zeros  annexed  to  it,  just 
on  the  left  of  the  27125. 

Divide  27126  by  4S00,  and  sot  the  quotient,  6,  midway 
betwsen  12  and  4800.  Then  read  12  5  as  125' 
muiiiply  this  by  5  ;  put  the  result,  625,  under  the  4800 
add  it  to  the  4800 ;  this  gives  5425 ;  multiply  this  by  5 
put  the  result,  which  is  27125,  under  the  first  remainder 
subtract,  and  as  there  is  no  remainder,  the  process  is 
complete,  and  the  root  is  45. 

Examples*    (lix) 

Find  the  onbe  roots  of 


(1)  4098. 
(4)  498089. 

(2) 
6) 

82768. 
614125. 

[?i 

74088. 
262144. 

(7)  89804. 

(8) 
(11) 

889017. 

(9) 
(12) 

614125. 

(10)  970299. 

50319. 

250047. 

Next,  let  us  take  the  case  Ji  which  the  cube  root  has 
three  figuies,  and  extiact  the  cube  root  of  428661064. 

7  428  i  661  I  064 

848 


U 


14700        85661 
1076  \ 


15776 

25; 


78876 


ur 


225 


1687500      6786064 
9016 


1696516      6786064 


We  separate  the  number  428661064  into  three  periods, 
and  take  the  nearest  perfect  cube  uut  greater  than  428, 
which  is  848,  and  we  set  down  its  cube  root,  which  is  7. 
We  then  subtract  848  from  428,  and  axmes  to  the 
remainder  661,  the  second  period* 


n  ■ . 


dOBB   BOOT* 


ill 


Hien  wt  set  down  three  times  7,  which  is  21, 

And  three  times  the  sqnare  of  7t  which  is  147,  and  add 
two  Ber<  B  to  it. 

Then  we  divide  85661  by  14700,  which  gives  the  quotient 
5,  and  this  we  put  down  midway  between  21  and  14700. 

Then  we  multiply  216  by  6,  which  gives  1076 ;  we  add 
this  to  14700 ;  we  multiply  the  result,  15775,  by  6 ;  and 
subtrnot  the  product,  78876,  from  85661  ;  and  to  the 
remainder  we  annex  the  third  period,  034. 

We  then  set  down  three  times  76,  which  is  226, 
and  three  times  the  square  of  76,  which  is  16875. 

N.B. — ^This  last  result  can  be  obtained  by  setting  the 
square  of  6,  the  second  figure  of  the  root,  under  the  second 
divisor,  and  adding  the  three  numbers  coupled  by  the 
biaciset. 
We  then  annex  two  zeros,  to  16876  and  re\)e»i  the  process 

eypkiined  above,  to  find  4,  the  third  figure  of  the  cube 

root,  which  is  in  this  case  764. 

Next,  iftlie  the  case  in  which  the  root  has/owr  figures 
ftad  find  the  cube  root  of  14832537993, 


72   6 


14  1  832  1  537  |  998 
8 

1200 
266^ 

6882 

1456 
16j 

6824 

172800 
8625 

1008587 

176426 

26  J 

882126 

1B0076( 

)0   126412998 
)9 

786 


18058999   126412998 

Hence  the  root  required  is  24S7. 

NoT».— In  dividing  6832  by  1200  tlie  qnotipnt  is  5,  bni  If 
we  took  this  for  the  second  figare  of  the  root  we  should  fiad 
that  the  addition  of  5  times  6S,  or  8SiS,  to  1200,  would  give 
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1525,  and  this  multiplied  by  5  would  give  7625,  a  nurat)er  too 
large  to  be  subtracted  from  6832. 


Examples.  (Ix). 

Find  the  cube 

roots  of 

0) 

14706125. 

(2)  149721291. 

(3) 

28934443. 

U) 

300763000. 

(5)  2097152. 

(6) 

5735339. 

(7) 

99252847. 

(8)  1092727. 

(9) 

10777216. 

(10) 

194104539. 

(11)  84027072. 

(12) 

130323843. 

(13) 

322828850. 

(14)  354894912. 

(15) 

400227072. 

(16) 

134217728. 

(17)  122615327232. 

(18) 

673373097125. 

132.  To  extract  the  Cube  Boot  of  a  Decimal  Frnction. 

In  order  that  a  Decimal  Fraction  may  be  a  Perfect 

Cube,  it  must  be  of  the  3rd,  Gbh,  Otli order,  the 

Index  of  the  order  being  some  multiple  of  3. 

We  then  proceed  in  the  following  way : 
Ex.  (2)     To  find  the  cube  root  of  '343. 


^•343 


_8  /34J}__J7 ^ 


^lUUO      10  *' 

Ex.  (2)     To  find  the  cube  root  of  -039304. 

304         34 

10(3 


„. fl  /  393 

tK.03U3U4=ViooU 


34. 


1000000 
Ex.  (3)     To  find  the  cube  root  of  -012812904. 


,. . \\  12812 

^'•012812004   =\f,Tn,.,n 


2904_  _  23j4^ 
1000000000  "~  iTlOO 


=  -234. 


133.  To  extract  the  cube  root  of  an  integer  or  deci- 
mal expression  to  a  particular  place  of  decimals,  Wi 
must  take  three  times  the  number  of  decimal  places  in  the 
expression. 

Thus,  to  find  the  ouho  root  of  4*28  accurately  to  three 
placesofdccimalswc  extract  the  cube  rootof  4*280000000, 
making  the  given  expression  a  decimal  of  the  ninth 
Older.     In  working  this  example  we  find  the  cnbe  root 


lis 


of  4280000000,  regarded  a§  a  whole  mmBer,  and  mark  off 
three  decimal  places  in  the  resnlt. 

134.  The  cube  root  of  a  VtUgar/ractitm  m&y  be  found 
by  taking  the  roots  of  the  numerator  and  denominator, 
or  by  reducing  the  fraction  to  a  decimal  of  the  8rd,  6th, 
9th««.«.  order,  and  proceeding  as  in  Art.  188. 

Ezamplai*    (U). 
Find  the  cube  roots  of 
(1)      -889017        (2)      -048228544        (8)     27064-086008 

(4;  mi    («)  m    («)  e^yv    m  406^; 

and  find  to  three  places  of  decimals  the  cube  roots  Oi 

(B)    5  (9)    676  (10)    -121861281 

til)    16-926972004  (12)  f  (18)    | 

(14)    i  (16)  7|  (16)    H 

135.  Thefou/rih  root  of  a  number  is  found  by  taking 
the  square  root  of  the  square  root  of  the  number. 

Thus  y4096  =  ^64  =  8. 

The  sixth  root  of  a  number  is  found  by  taking  the  cube 
root  of  the  square  root  of  the  number. 

Thus  */Qi  =  Ve  «=  2. 

Ezamplei*    (IxU) 
]<ina  the  fourth  roots  of 

(1)    681441  (2)    4100626  (8)    1576-2961; 

and  the  sixth  roots  of 
(4)    4826809        (6)    24794911296    (6)    282429-686481. 
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COMMERCIAL  ARITHMETIC. 


XV.  On  English,  Canadian,  and  United  States 

Currencies. 

136-  Having  explained  the  principles  and  processes 
of  Pure  Aiithmetic,  wo  proceed  to  show  how  they  8xe 
applied  to  Commercial  afifairs. 

Measubbs  of  Mokbt. 

4  farthings  are  equivalent  to  1  penny, 
12  pence  are  equivalent  to  .     1  shilling 
20  shillings  are  equivalent  io   1  pound. 

The  symbol  £  placed  bn'ore  or  over  a  number  denotes  poundif 

s aften    shillings^ 

d after   .pence, 

£     a.   d. 
rhns  £14.  Bs.  7^7.,  or  14.  5.  7  stands  for  fourteen 
pounds,  five  sliillings  and  seven  pence. 

Since  1  farthing  is  one-fourth  of  a  penny, 
2  farthings  are  one-half  of  a  penny, 
8  farthings  are  three-fourths  of  a  penny. 

Henoe  the  symbol  hi,  is  placed  for  1  farthing, 

\d 2  fartliings  or  a  halfpenny, 

id 8  farthings. 

Tlie  symbol  q,^  placed  after  a  number,  is  sometimes 
ased  to  denote  faithings:  tlius,  Qq,  stands  for  tluree 
Carthiugs. 

137.  We  call  £14  a  simple  quantity,  and  £14.  6«.  7d, 

a  compound  quantity,  because  fclio  fonner  is  expressed 

with  reference  to  a  sincfle  unit,  vliile  the  latter  is  ex* 

pressed  with  reference  to  three  dii]'erwU  uuitf* 
m 
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138.  The  nnit  in  Canadian  and  United  States  cur- 
rencies is  called  a  dollar.  The  tenth  part  of  this  nnit 
is  called  a  dime  ;  the  tmth  part  of  the  dime  is  called  a 
cent ;  and  the  tenth  of  the  cent  is  called  a  mill.  We 
may  conceive  the  unit,  then,  to  be  divided  into  ten 
equal  parts,  each  of  these  parts  into  ten  other  equal 
parts,  and  so  on.  Hence  Canadian  and  United  States 
currencies  are  based  on  the  Decimal  System  of  Notation^ 
and,  therefore,  all  operations  in  these  currencies  are 
performed  by  means  of  the  rules  in  Decimal  Fractions. 
It  is  to  this  circumstance  tliat  they  owe  their  great 
simplicity, 

TABLE  OF  CANADIAN  AND  UNITED  STATES  COINS. 

OANADUN  corns.  UNITED   STATS  S  COINS. 

Qold,  Gold. 

British    Sovereign,    worth  Doable  Eagle,  or. ..$20 

$4.86|.  Eaglo,   or $10 

British  Half-Sovereign.  Half  Eagle,  or $6 

Three  Dollar  Piece. 

Quarter  Eagle,  or...  $2| 

Dollar. 

Silver,  Silver. 

Dollar. 

60-cent  piece  answers  to Half  dollar. 

26-cent  piece  answers  to Quarter  dollar. 

20-cent  piece  (no  longer  coined). 

10-oent  piece  answers  to Dime. 

NickeL 

6-oent  piece  answers  to... 6-oent  pioce. 

8-cont  pioce. 

Bronee.  BronM. 

1  cent.  1  cent. 

Mill,  not  coined.  Mill,  not  coined. 

Bz.  (1).    1261,  7  cents,  8  mills. 

=  $(261  -f  A  -f  tJtt  +  tAo)  , 

«  •(261  4-  tAtt  +  tJ8x'  i-  xtW; 

=:|(261-|-t5Jb) 
=r  I  261  078. 
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Ex.  (2).     155-923 

=  I(55  +  A  +  T^ir  +  TA7) 

=  $(55  +  -,Vo+ToVo) 

==  $  55  +  92  cents  +  3  mills 

=  $  55,  92  cts.  3  mills. 

The  English  gold  coinage  consists  of  H  Phil's  metal  and  of 
iV  alloy. 

The  gold  and  silver  coinage  of  the  United  States  consists 
of  A  ]}\u'e  metal  and  -iV  alloy. 

The  silver  coin  in  Canada  and  England  is  f  J  pm'e  metal 
and  vV  copper. 

Gold  and  silver  thus  alloyed  are  called  standard.  The 
gold  or  silver  before  it  is  coined  is  called  bidlion. 

The  1-cent.  piece  is  made  of  bronze,  and  is  1  inch  in 
diameter,  and  100  of  them  weigh  1  lb.  avoirdupois. 

The  term  carat  is  employed  to  denote  tlie  fineness  of  gold, 
Perfectly  pure  gold  is  said  to  be  24  carats  Ihie ;  a  mixture  of 
18  parts  pure  gold  and  G  parts  of  some  other  metal,  is  said  to 
be  18  carats  fine.     This  latter  is  termed  jellewer's  gold. 


REDUCTIOy  or  MONEY, 

139.  The  expression  5s.  Id.  stands  for  a  sum  of 
money,  v/hich  is  made  up  of  five  shillings  and  seven 
pence.  Now,  since  one  shilling  is  equivalent  to  twelve 
pence,  fiv(i  shillings  are  equivalent  to  sixty  pence  ;  and 
therefore  live  shillings  and  seven  pence  are  equivalent 
to  sixty-yeven  pence. 

The  process  by  which  we  cliange  ilie  compound  ex- 
pression 5.S.  7^/.  into  the  equivalent  sinqAc  expression 
07^/.,  is  arranged  thus  : 

8.     d. 
5  .  7 
12 


G7fL 


and  wo  describ  the  process  thus:  We  chanrje  the  6 
shinin(/s  into  pence  Inj  multiplijuKj  l>y  12^  and  "^dd  to  the 
product  the  7  pence* 
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Agfftfn,  to  ehange  the  oomponnd  expression  £i.  Is,  lO^d. 
bito  an  equivalent  number  of  forthings,  we  proceed  thoa : 

S        9.  d. 

4  .  7  .  10^ 


87*. 
IS 

1064d. 
4 

4218^. 

first  we  change  £i  to  shillings  and  add  7«.,  making  87«. ; 

then &Jt.  to  pence lOd.,  making  1064(2. ; 

then o...  1054(2.  to  farthings 2^„    making  4218g. 

Ezamplef .    (buii) 

Bednoe  to  farthings 

(1)    dkd.;  7U  2d.',  11|(2. 

2)     28.  8(2.;  6i.  7H;  12ff.  9K;  17».  7^(2. 

(8)    ^8.  12£.;  jCS  ;  ^2. 17«.  6^(2.;  jB17.  is.  6H 

Beduee  to  pence 

(4)    65.;  4».  10(2.;  7«.  10(2.;  8».  9(2.;  18«.  7(2. 

(6)    M  ;  ^6.  2«.  4(2.;  ^617.  14«.  6(2.;  je58.  18«.  Hi 

(6)     ^174.  10«.;  Mn.  16a.  10(2.;  ^61274.  175.  9(2. 

140.  The  converse  operation,  by  which  we  express  a 
timple  quantity  in  terms  of  an  equivalent  compound 
quantity,  will  be  best  explained  by  the  following  Ex- 
amples. 

Ex.  (1).  Nine  farthings  will  be  expressed  as  pence  and 
farthings,  if  we  divide  9  by  4  (since  4  farthings  s=z  1  penny), 
set  down  the  quotient  as  pence,  and  the  remainder  as 
farthings,  thus  :  9  farthings  =:  f  (2.  =  2^. 

Ex.  (2).  Again,  88  pence  'vill  be  expressed  as  shillings 
and  pence, if  we  divide  88  by  12  (since  12  pence  =  1  shilling), 
set  down  the  quotient  as  Bhiliings,  and  the  remainder  aa 
pence,  thus :  88  peroe  =  f  f  ehillings  =  2s.  9(2. 

Ex.  (8).    Also,  76  shillings  =  \^  pounds  »  £9, 16i. 
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Ex.  (4).    To  expreBS  4275689  farfthinga  in  terms  of  J6  i.  4, 

farthlcgB. 


12 
SO 


4275689 


1068909(2.  and  8  farthings  over. 


8907^5«.  and  9  pence  over. 


^4458     and  15«.  over. 
.•.  4276639  farthings  =  ^4468  16».  9f d. 

Those  methods  of  expressing  a  given  sum  of  money 
in  another,  but  equivalent,  form  are  included  in  the 
word  Reduction, 

Examples,  (ixiv) 

Bednoe  to  pence  and  farthings  the  following  nnmhers 
of  farthings : 

(1)    57.  (2)    178.  (8)    197. 

Beduoe  tc  shillings,  pence  and  farthings  the  following 
numbers  of  farthings : 

(4)     867.  (6)    479.  (6)    747. 

Reduce  to  £  s.  d.  the  following  numbers  of  farthings  : 

(7)    4288.        (8;    876289.        (9)    fi42880. 

141.  The  copper  coins  in  use  in  Great  Britain  are 
the  Farthing,  the  Halfpenny,  and  the  Penny. 

The  silver  coins  in  use  are  the  Crown,  (Bs.)^  the  Half- 
erown  (2«.  6d.),  the  Florin  (2^.),  the  Shilling,  the  Six- 
pence, the  Fourpenny  piece  (or  Groat),  and  the  Three- 
penny piece. 

The  gold  coins  in  use  are  the  Sovereign  or  Pound,  and 
the  Hplf-sovereign.  The  Guinea  (21«.)  and  the  Half- 
guinea  (10«.  Gd.)  are  not  in  use,  cut  reference  is  fre- 
quently made  to  them. 

COMPOUND  ADDITION. 

142.  In  adding  compound  expressions  together,  we 
follow  the  principles  which  regulate  the  process  of 
Akddition  in  the  case  of  pure  numbers. 
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Thus,  in  adding  snms  of  money  we  arrange  them  so 
that  the  pounds  stand  under  pounds  in  vertical  col- 
umns, shillings  unde:  shillings,  pence  under  pence,  and 
farthings  under  farthingr.  For  example,  if  we  have  to 
add  together  4^.  8ic2.,  8«.  3id,,  58,  ^d.,  and  17s.  9i</., 

we  arrange  them  thug  : 

a*     d» 

4.8i 

8  .  3^ 

0  .4 

17  .  9i 

^1  •  10  •  8^ 
Adding  the  columns  of  fai'things,  we  find  its  sum  to 
be  6  farthings,  and  thi^  being  equivalent  to  1  penny 
and  2  farthings,  we  place  \  under  the  column  of  far- 
things, and  carry  on  1  for  addition  to  the  column  of 
pence. 

The  sum  of  the  column  of  pence,  increased  by  1 ,  we 
find  to  be  20  pence,  and  tliis  being  equivalent  to  1  shil- 
ling and  8  pence,  we  place  8  under  the  column  of  pence 
and  carry  on  1  for  addition  to  the  column  of  shillings. 

The  sum  of  the  columns  of  shillings,  increased  by  1, 
we  find  to  be  80  shillings,  and  this  being  equivalent  to 
1  pound  and  10  shillings,  we  place  10  under  the  col- 
umns of  shillings,  and  set  down  £1  by  itseK  on  the  left 
hand. 

Again,  if  we  have  to  add  together  £26  4s.  9|g?., 
je82  125.  7H,  JE246  Os.  2d,,  £7  Us.  8K,  aiid  4«.  Q^d,, 
we  arrange  them  thus : 


£ 

9.      d. 

26  . 

4  .  9f 

82  . 

12  •  7i 

245  . 

0  .  2 

7  . 

16  .  8i 

0  . 

4  .  Si 

i?3ll  .  18  .  Oi 
Adding  the  column  of  farthings,  we  find  its  sum  to  be  9 
farthings,  and  this  being  equivalent  to  2  pence  and  1 
fai'thing,  wo  place  i  under  the  column  of  farthings,  and 
carry  on  2  for  addition  to  the  column  of  j)enoe, 


.'11 

nil  ] 


m 


'  -■  J-. 


i 


i 

i 


r\ 


Y     ' 


Pi 


1  11 


110 


ocnrrauFD  additioii. 


i 


m 


(  •' 


n 
m 


lur 


The  stun  of  the  oolnmn  of  pence,  increased  by  2,  wt 
find  to  be  86  pence,  and  this  being  equivalent  to  8  shil- 
lings, we  place  0  under  the  column  of  pence,  and  carry 
on  three  for  addition  to  the  column  of  shillings. 

The  sum  of  the  columns  of  *;hillingi,  increased  by  8, 
we  find  to  be  88  shilL  ngs,  and  this  being  equivalent  to  1 
pound  and  18  shiUingi  we  place  18  under  the  eolumni 
of  shillings,  and  carry  cu  1  for  addition  to  the  columns 
of  pounds. 

The  sum  of  the  columns  of  pounds,  increased  by  1,  we. 
find  to  be  811,  which  we  place  under  those  oolunmSi 
and  the  sum  is  complete. 

Examples'  (Izr) 

Perform  the  operation  of  addition  on  tlie  following 
iums  of  money : 

£     $.    d.  M     $.       d.  S     ».     d, 

(2)  6  .  8  .  8  (8)  6  .  8  .    7  (4)  7  .  6  .    8 

7.9.6  4.6.8  6.8.4 

8.4.9  8.9.10  9.6.    0 

6.5.2  9.7.6  7.4. 11 

9.0.4  4.8.0  2. 6. 10 


J 

t. 

d. 

(1) 

8 

.5. 

2 

4 

.6. 

8 

7 

.9. 

8 

2 

.4. 

10 

4 

.9. 

2 

M     $.      d,  £     a.     a.  £     $.   d.  M     9,   d. 

(6)  8  .  4  .  8i    (6)  4  .  7  .  6^  (7)  7  .  8  .  4*  (8)  6  .  2  .  6i 
2.6.4i  6.8.9i         6.9.2  6.8.2| 


7.6 

.8^     9 

.6  . 

2^ 

6  .  2  .  7i 

7.8. 

^ 

6.9. 

.  6i     8 

.7. 

H 

6.8.9 

8.9. 

1 

4.7. 

9i     6 

.9. 

6i 

7  .  5  .  4i 

5.8. 

8i 

m 

(10) 

(11) 

(12) 

J 

§.     d. 

£        $. 

d. 

£         $.       d. 

£        i. 

a. 

16. 

19.  4 

26.  9. 

2 

17.  9.10 

21  .  11 . 

3 

14. 

18.  2 

18.  0. 

11 

61.11.  4 

87.  6. 

9 

C7. 

8.10 

9.16. 

4 

18.  5.  9 

4.  6. 

2 

42. 

6.  8 

67  .  17  . 

8 

28.14.  7 

17  .  17  . 

7 

12. 

7.  9 

24.19. 

2 

21  .  8 .  7 

89  .  18  . 

5 

Iff. 

10.  4 

89.15. 

8 

98  .  14  .  6 

47  .  11  . 

10 

d. 

8 

4 

0 

11 

10 


d. 

H 

1 
H 


9 
2 
7 
6 
10 
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(18)  16  .  8  .  7i 
78  .  18  .  9i 
21  .  17  .  ^ 
5.8.7 
86  .  II  .  4i 
42.    8.2i 


(U)  85  .  8.9^ 
76  .  10.  4i 
25.  8.9 
4.  0.7i 
86  .  12  .  5i 
42  .  5  .  9| 


(15)  148  .  17  .  9i 
876  .  11  .  2| 
972.  9.10 
897.  4.  8i 
674.  4.10i 
688.  9.  6i 


COMPOUND  SVBTRAGTION. 

143.  The  process  of  snbtractmg  one  compound 
{uantity  from  another  is  founded  on  tiie  principles  ex- 
plained in  Art.  20,  and  the  following  Example  will  supply 
lU  that  is  necessary  to  make  the  method  dear : 


£ 

t. 

d. 

From 

27. 

.    5 

.2i 

Take 

13. 

17. 

.4i 

iei8.    7.9i 

Arranging  the  columns  as  in  addition,  we  reason 
thus  :  we  cannot  take  2  farthings  from  1  farthing,  and 
we  therefore  add  4  farthings  to  the  1  farthing,  msJdng  5 
fai'things,  and  taking  2  farthings  from  6  farthings  we 
obtain  as  a  remainder  8  farthings,  which  we  set  down 
under  the  column  of  farthings. 

We  then  add,  by  way  of  compensation,  1  penny  to  the 
4  pence  in  the  lower  line.  We  have  then  to  take  6  pence 
from  2  pence,  and  as  we  cannot  do  this,  we  add  12  pence 
to  the  twopence,  making  14  pence,  and  taking  6  pence 
from  14  pence,  we  obtain  as  a  result  9  pence,  which  we 
placo  imder  the  column  of  pence. 

We  then  add,  by  way  of  compensation,  1  shilling  to 
the  17  shillings  in  the  lower  line.  We  have  then  to 
take  18  shillings  from  6  shillings,  and  as  we  cannot  do 
this,  we  add  20  shillings  to  the  5  shillings,  making  25 
shillings,  and  taking  18  shillings  frorj  25  shillings,  wc 
obtain  as  a  result  7  shillings,  which  we  place  under  the 
column  of  shillings. 

Finr.lly,  we  add,  by  way  of  compensation,  1  pound  to 
^e  18  pounds,  and  we  take  14  pounds  from  27  poun^Sf 


,1 


\f 


•  ''  >.  i\< 


■ii'; 


m 
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obtaming  as  a  remainder  18  pounds,  whioh  we  place 
under  the  column  of  pounds. 


Examples-    (Ixvi) 


(2) 

(8) 
(4) 
(6) 
(6) 
(7) 
(8) 

(9) 
(10) 


From 


94  *  12 

76  .    9 

68  .  18 

276  .  17 

1247  .    6 

8000  .  10 

199  .    0 

6 

7 

0 


80609 
44006 
80704 


d. 

7    take 

6 

4 

m 

7* 
Oi 
2| 

Oi 
5 


J 
68 
47 
49 


•L 

9 

8 

14 


87  .  19 

1246  .  11 

2998  .  18 

198  .  19 

79089  .  12 

7896  .  10 

29484  .    0 


A 
2. 

8. 
6 

7i 

8i 

llf 

10^ 

H 

2i 
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144.  To  multiply  a  compound  expression,  as 
£4  88,  9fcf.,  by  a  number,  as  9,  is  equfyalent  to  taking 
the  sum  of  nine  expressions,  each  equal  to  £4.  Sa.  9ld, 
Instead  of  writing  these  expressions  one  under  the 
other,  and  finding  their  sum  by  the  process  of  addition, 
we  obtain  the  required  result  by  multiplying  each  of 
the  four  quantities,  composing  the  expression,  sepa- 
rately by  9,  calculating  tlie  value  of  each  result  as  in 
addition,  setting  down  part  of  those  results  under  the 
several  columns,  and  carrying  on  part,  as  in  addition, 

thus : 

M        9.       a. 
4   .     8   .   9f 
9 


^689    .    19   .    8i 

The  process  may  be  more  fully  explained  thus : 

9  times  8  farthin^H  =  27  farthings  =  6ld.:  set  down  | 
under  the  column  of  farthings,  and  carry  on  6  to  the  pence. 

9  times  9  pence  =  81  pence,  and  6  pence  added  gives  87 
pence  =  7<.  M.:  set  do\ra  8  under  the  column  of  pence,  and 
carry  on  7  to  the  shillings. 

9  times  8  Bhillings  =  72  «lr/UinvTT.»  t-ud  7  shillings  add^d 
gives  79  shillings  ss=  £8.  19*.;  tvf  •t'/rru  19  under  the  colui**l]> 
qJ  fillings,  and  carry  on  &  U>  I^Vvc  ;>v\'Mxds. 


(*) 

(7) 

(9) 
12) 

16) 

18) 

(21) 


and 
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9  times  4  ponnds  =  86  pounds,  and  8  ponnds  added  gives 
89  pounds,  which  is  set  down  under  the  pounds. 

145.  When  the  mnltiplier  can  be  split  np  into 
factors,  each  of  which  is  not  greater  than  12,  we  multi- 
ply the  compound  expression  first  by  one  of  the  factors, 
and  then  multif)ly  the  product  by  another  of  the  factors, 
as  in  the  case  of  Simple  Multiplication. 

Thus  if  we  have  to  multiply  £12  4«.  7^.  bj  16,  we 
multiply  first  by  5,  and  the  product  by  8,  thus : 

£      a        d. 
12  .  4  .  7i 
5 


61  .  8  .  li  Product  by  5. 
8 


jei83  .  9  .  4i  Product  by  16. 
Again,  to  multiply  £17  14a.  9^.  by  180,  wf  may 
proceed  thus : 

17  .  14  .  9 
10 


177  .  7  .  6  Product  by  10 
6 


1064  .    6 


0  Product  by  60. 
8 


£8192  .  15  .  0  Product  by  180. 


Examples.    (Ixvii) 


t'W  ^e  value  of 


{\)     4  things  at  7«. 


7  at  93.  fVi. 
11  at  M  is.  id. 
14  at  1V«.  6d. 
18  at  17fl.  ^d, 
21  at6«.  IM- 
24  at  £4  73.  iU 
27  at  63.  ll^i. 
88  at  £1  2f. 


dd.  each.     (2)  6  at  14d.      (8)  6  at  l^d, 
(6)     S&i2s.4d.       (6)    10at2i.  2K 

(8)     12  at  £1  4s.  dd. 
(10)  15  at  7«.  lOK      (11)  16  at  27i 
(18)    20  at  £6  11«.  4d. 
(15)     22  at  £6  11«.  id. 
(17)    26at4».  6d. 
(19)  P^  at  2t.  Sd,    (20)  80  at  £1181. 
86at£12t.6d 


4 


-'I 

■  !»■; 
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146.   "When  the  multiplier  cannot  be  split  up  into 
factors,  we  may  proceed  as  in  the  following  examples : 

Ex.  (1).  To  multiply  ^17  12.9.  9^  by  79. 

£  8,  d. 

17  .  12  .     9i. 
10 


176  .     7  .     8^  Product  by  10. 
7 


1233  .  13  .  lU  Prodnct  by  70. 
MultiplyingfirstlinebyO    158  .  14  .  11  j  rroduct  by  9. 

Adding  tlie  last  two  results  i'1393  .     8  .  :0f  Product  by  79. 


1^ 


Ex.  (2).  To  multiply  £3.  17s.  9^(1.  by  3296. 


£ 

s. 

d. 

8  o 

17  , 

9.^ 
10 

38  .  17  .  11    Product  by  10. 
10 


388  .  i9  .     2    Product  by  100. 
10 


3889  c  11  .     8    Product  by  1000. 

a 


11668 
Multiplying  5tli  line  by  2  777 
Multiplying  3rd  line  by  9  3/50 
Multiplying  1st  line  by  6        23 


.Vdding  last  four  results  £12820 


15 

18 

1 

0 


0  Produ't  by  3000. 
4  "        by  200. 

3  "        by  90. 

9  "       by  6. 


4    Product  bv  3296. 


147.  The  following  is  a  raethod  by  which  the  process 
of  multiplying  a  compound  quantify  hy  a  number  greater 
than  1000  is  somewhat  shortened.  We  take  as  an  illus- 
tration the  example  just  worked.  The  pi-ocess  is  so 
simple  that  no  verbal  explanation  is  necessary. 


(U 
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m 


II 


8  I  8296 

d.  1648 
29664  the  result  of  multiplying  tlie  top  line  by  0. 


12 


31312 


8.  2609  and  4d. 

28072  ) 

3296*^  [  the  result  of  multiplying  the  top  line  by  It. 


20 


5864;  1 


£    2982  and  Is. 

9888  the  result  of  multiplying  the  top  line  by  8. 


^12820  .  1«.  .  4d. 


Examples.    (IxviLi) 


Find  th«  value  of 

(1)  29  things  at  4s.  Gd,  each. 

(8)  47  at  Is.  6id. 

(6)  89  at  6s.  Sd. 

(7)  145  at  ^1.  8s.  2d. 

(9)  3210  at  ^1.  18s.  6^ 
(11)  3684  at  £2.  6«.  9\d, 


(2)  89  at  I'k.  eU. 

(4)  71  at  Is.  Sd. 
(6)  123  at  5s.  G^rd. 

(5)  2154  at  ^7.  Is.  Sd, 
(10)  2176  at  ^2.  15s.  4jd, 


COMPOUND  DIVISION. 

148.  The  process  of  dividing  a  compound  quantity 
by  a  number  is  based  upon  tne  principles  explained  in 
the  case  of  Simple  Divisioxi,  as  will  be  seen  from  the 
following  Examples : 

Ex.  (1).  To  divide  £16  17s.  l^d.  by  9. 

( 13  .  17  .  1^ 


iBH  .  10  .  ^  Quotient. 


We  reason  thus : 


£IS divided  by  9  gives  £1  as  quotient  and  ^64  remainder; 
£4  =  80  sliilliugs,  and  17  shillings  added  97  shillings. 
97*.  divided  by  9  gives  10s.  as  quotient  and  7s.  remainder; 
7s.  =  84  pence,  and  1  penny  added  gives  85  pence. 
S5d.  divided  by  9  gives  9d.  as  quotient  and  4d.  remainder ; 
id,  =s  16  farthiii^»,  and  2  farthings  added  gives  18  farthings, 


i 
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I  M    fe  ■ 


mt 


'5 

7 

£ 

51  . 

s. 
15 

.  5 

10  . 

7 

.  1 

18q.  divided  by  9  gives  2q.  as  quotient,  and  no  remainder. 
Ex.  (2).  To  divide  £51  155.  5^/.  by  35. 


The  factors  of  35  are 


^1  .     9.7  Quotient. 
Ex.  (3).  To  divide  £53  155.  a/,  by  112. 


The  factors  of  112  are 


9  .     7}  Quotient. 
Ex.  (4).  Divid.- £119232.  I5.  10^^/.  by  34Go. 

£  s.        (I. 

3A^0 )  110232  .  1  .  10.1  (  £34 
10395 


4 

53  . 

15  . 

8 

4 

13  . 

8  . 

11 

7 

3  . 

7  . 

2^ 

15282 
13800 

1422 
20 

D4G5)  28441(85. 

27720 


721 
12 

3405  )  8(;()2  (  2d, 
0930 


1732 

4 


3405  )  ()93()  ( 2g. 
0930 


-.  the  Quolient  is  £34  Ss.   2^. 


L  Divide 

(1)    jei.  8«.  7K  by  8. 
8)     £11.  8«.  6rf.  by  12. 
(5)    £6,  2s.  lid,  by  10. 

n.  Divide 

i\)    £99.  Ua,  9d.  by  54. 
(8)     je29.  143.  Od.  by  108. 
(5)     .£8.  9a.  i^d,  by  45. 

m.  Divide 

II)  ^l«7.  19a.  2d.  by  145. 
(8)  £Ud.  lla.  9id.  by  365. 
"  ■  by  291. 


(MMDOnin)  Diymoii* 


Examples.    0^ 


II)  ^1«7.  19«.  2d 
(8)  £Ud.  lla.  9i 
(5)  ^98.  Is.  2^d. 


(2)    £S9.  7».  Gd.by  7. 
(4)     ^43.  12a.  Sd.  by  11. 
(6)     Je22.  lU.  Qd.  by  12 


(2)    ^18.  Is.  9d.  by  68 
(4)     ^15.  8s.  by  132. 
(6)     ^48.  12«.  Bd.  by  44. 


(2)  je40.  Ss.  ild.  by  241. 
(4)  ^40669.  2s.  Id.  by  9662. 
(6)  ^189.  8«.  6i.  by  117. 


149.  One  quantity  is  contained  in  another  of  the 
Bame  kind  as  often  as  the  measure  of  the  first  is  con- 
tained in  vhe  measure  of  the  second,  the  same  unit  of 
measurement  being  taken  in  both  cases. 

Ex.  (1).  How  many  times  is  Is.  Id.  contained  in  169.  Zd.  f 

U.  Id.  =  ISd,;  and  16«.  dd.  =  1954. 

Now  Id,  is  oontaiued  15  times  in  195  ; 

.*.  Idd.  is  contained  15  times  in  195d. 

Ex.  (2).  How  many  times  is  j£4.  da.  2d.  contained  in 
£87.  6«.  6(2.  ^ 

^4.  8*.  2d.  :=..  998d.;  and  £S7.  Qa.  Qd.  =  20958d. 

Now  20958  4-996  =  21  ; 

.*.  i64.  &).  2d.  ib  contained  in  £S7.  6i.  6(2.  21  times. 


11 


I.  • 


iiXamplea-    0") 

(1)  How  many  tiinea  ia  ^34C.  10«.  contained  in  ;fi84680  ? 

(2)  £5.  lU4(i £i2±9B.id.r 

(8)  il.  12s.  0(i .£J8.  5s.? 

(4)  Li7.12s.d\d £1303. 8*.  lOi  ? 

(C)  Among  how  many  poiHoiia  must  i!041.  14iS.   ll]d.  be 
dividod,  so  tliiit  tjho  tillage  ol'  each  may  bo  £2.  IDs.  0^(i.  ? 

(6)  Divido  jB17  into  an  evjiial   nuiubor  of  boveroigns,  half* 
foverei^nsi  hulT-cru^uu,  bhillin^Si  and  Bixj^euc^Q, 
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FRACTIONAL  MULTIPLICATION  AND 
DIVISION  OF  MONEY. 

150.  Ex.  (1).  Find  the  value  f  of  14s.  8^/., 
J  of  14s.  a/.  =  ^-^~  =  3s.  Sd. 
.'.  ^  of  14s.  Sd.  =  3  X  3s.  8^/.  =  lis. 

It  is  immaterial  whether  we  divide  hy  4,  aud  then 
multiply  the  quotient  hy  3,  or  first  multiply  hy  3,  aud 
then  divide  the  product  hy  4,  thus  : 


I  of  14s.  8d.  = 


n  X  1  4'»-  8''-    4  4s. 


=  lls. 


Ex.  (2).  Find  the  value  of  |  of  ^  of  £43.  is.  Gd. 
S  of  f  of  i:43.  4s.  6d.  =  i  ?  of  X'43  4s.  Gd. 

.    1  0X£4  3     4».   Gd. 

O    J 

■=10xi'^.  Is.  2d.  =  £20.  lis.  Sd. 
Ex.  (3)  What  is  the  value  of  2J  of  14s.  9^^.  ? 
2?  ofl46.  9(/.  =  V  of  177c?. 

:^}.l^lll!^:  =  ^''''^'''^==m^d.==£l.  15s.  9H 

Note. — To  find  the  value  of  j?  x  2,s'.  9d.,  we  extend  the 
meaiiiii<jf  of  the  sign  x  (as  is  explained  in  Art.  71),  and 
replace  it  hy  the  word  of. 


Thus  I  X  2.S'.  dd.  -=  3  of  2s.  dd.  = 


8.1.  3'^- 


=  Is.  7 id. 


Ex.  (4).  Divide  4s.  2d.  hy -| : 
4s.  2d  ^  g  ^  4.S.  2d.  X  § 

=  §  of  4s.  2d,  =8  X  lOd.  =  Gs.  Sd. 

Ex.  (5).  Divide  £4  8s.  dd.  hy  2:i  • 

£4  8s.  [)d.  -^  2^  :^  £4  8s.  9(i.  -r- 1 

=  gof£4  3s.  9i/.=:^-^— g^^^-'-^^l  Us.  Aid. 
Examples.   (Ixxi). 
Find  the  value  of 


(1)  3  of  4s.  9(^. 

(8)  i^i  of  a  t^Miinoa. 
(5)  ri  of  3  of  4".  10,/. 
(7)  '.».',  ofls.  l\d. 

(9)  2i  ofX'5  2s.  Gd. 


(2)  8  of  7s.  2a. 

(4)  7  of  3s.  ()(/. 

{())  §  of  ,1  of  1'83  Ifis.  8(/. 

(H)  iOf  )|  of  bait' a  crown. 

(10)  U  of  £99  H.'J. 


ii: 


6n  measures. 


1213 


[d. 


(11)  ^60  1.5.  8(/.-^^.  (12)  ^2  G.S'.  ^d.-^lh 

(13)  i'53  15^-.  8<i.  ~6H„        (14)  £30  2s.  9(^-4-41. 

Notp:.— If  we  liavo  to  multiply  a  coinponud  expression  by 
a  mixed  nniubcr,  it  is  not  always  neeoKsary  to  turn  the 
mixed  number  into  an  improper  fraction,  as  we  did  in 
Ex.  (3),  but  vvo  can  fretjucntly  effect  tin  multiplication  more 
neatly  by  multipl^yin;;  £rst  by  the  fractional  part  and  then 
by  the  whole  number,  and  adding  the  two  results. 

Thus,  to  multiply  ^427  Vis.  9cZ.  by  5|. 

£  s.         d. 

427  .  12  .     9 

5| 


8'j5  .     5  .     G  the  result  of  multiplying  the  top  line  by  2, 


285  .     1  .  10 f 

2138.     3  .     9 5 


£2423 


5 


Fixamples,    (Ixxii). 


Muitiply 

<1)  je24r>  13s.  4d.  by  Sj. 
(3)  £4214  15s.  2d.  hv  0^. 
(5)  i;7258  lis.  ijd.  by  2J. 


(2)  £430  18.9.  3<Z.  by  7.\. 
(4)  £H(;29  12.S-.  8(/.  by  3^. 
(G)  i:4372  lUs.  4c/.  by  Gi. 
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XVI.    On  Measures. 

Measurks  of  Tlme. 


1  second  is  written  1  sec,  or  1" . 
CO  seconds  make  1  minute  written  1  min.,  or  1". 
60  minutes  make  1  hour^  written  1  hr.,  or  1-^. 
21  liours  make  1  day,  written  1  da.,  or  I''  . 

7  days  make  1  week,  written  1  wk. 

In  rough  calculations  a  year  is  taken  to  cousist  of  305  days. 
In  rough  calculaticms  a  moutli  is  taken  to  consist  of  30  days. 

A  Liin((r  Montli,  or  tho  time  between  two  new  moons, 
ia  rather  more  tliau  29.^  days. 

Tho  12  montlis  into  whicli  we  divide  tlie  year  are 
called  Callendar  Months :  they  are  of  variable  length,  for 


ii 


.  I 
»■  ( 


"'1 

h 


!i    I 


.ir 
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7  of  them  oontain  81  drys,  i   contain  80  days,  and 
February  has  28  days  (and  in  Leap-year  29). 

The  names  cf  the  4  months  which  have  80  days  are 
given  in  the  old  verse : 

Thirty  days  have  September, 
April,  June,  and  November. 

To  find  whether  a  particular  year  is  a  Leap-year,  we 
divide  the  number  of  the  year  by  4  ;  if  no  remainder  be 
left,  the  year  is  Leap-year,  but  to  correct  an  error  in  our 
present  Calendar,  the  centuries  which  are  not  exactly 
divisible  by  400,  as  1900,  2100... are  to  be  taken  as 
common  years,  and  not  as  leap-years. 

Examples.  (1^^ 
Reduction, 

(1)  Reduce  0  hr.  17  min.  25  seo.  to  seconds ;  17^  0*.  48'. 
to  Beconds. 

(2)  Reduce  8  yr.  148  d.  10  hr.  to  seconds ;  1  yr.  18  d.  0  hr. 
4  min.  to  minutes. 

(8)  Reduce  48667  min.  to  days  ;  23667  seo.  to  hours. 

(4)  Reduce  742392  sec.  to  days ;  174296  sec.  to  weeks. 

(6)  Find  the  number  of  days,  reckoning  from  noon  of  the 
one  to  noon  of  the  other,  between  the  following  days  in  the 
year  1872 : 

Ist  February  and  29th  May ;  4th  July  and  2nd  December; 
Brd  January  and  16th  October ;  24tb  February  and  28rd  June. 

Also  between  26th  December,  1672,  and  26th  May,  1878. 

Addition, 


hr.   ntak 

MS. 

da.    hr,   Bdn. 

wk. 

da. 

hr. 

(6) 

14  .  21 

.  87 

(7)  28  .  16  .  16 

(8) 

4 

.  8  . 

16 

17  .  18 

.  82 

67  .  12  .  88 

2 

.  6  . 

17 

9  .  47 

.  48 

18  .  17  .  48 

8 

.  6  . 

9 

12  .  63 

.  64 

24  .  22  .  7 

10 

.  4  . 

18 

22  .  17 

.  60  • 

16  .  6  .  60 

da. 

4 

.  2  . 

19 

yr.   d». 

hr. 

hr.   min.   Me. 

hr. 

min. 

Ma 

(9) 

8  .  187  . 

16  (lo; 

14  .  48  .  18  (11) 

42  . 

14  . 

30  . 

81 

4  .  248  . 

6 

82  .  86  .  40 

66  . 

22  . 

19  . 

42 

1  .  66  . 

7 

10  .  12  .  68 

74  . 

11  . 

42  . 

16 

6  .  186  . 

12 

16  .  88  .  47 

24  . 

18  . 

68  . 

67 

7  .  86  . 

9 

2  .  62  .  8 

48  . 

8  . 

29  . 

4B 

7 


(12)  7  .  14  .  26 

4  .  19  .  88 


av  MaMSUKU, 


ShAtraetion, 

<i8)    128  .  16  .    4 
89  .  22  .  17 
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wk.      «iu       kf. 

(14)    4  .  6  .  18 
8  .  6  .  20 


jt.        d».         !ir.  yr.       da.         hr.  da.       hr.      mia.   mo. 

(16)  8  .  147  .  14     (16^  4  .  46  ,  16     (17)  14  .    1  .    0  .  18 
2  .  218  .  I'l  2  .  78  .  19  8  .  15  .  23  .  27 


(18)  Multiplj  18  hr.  14  min.  48  see.  by  86  ; 

17  brs.  13  min.  89  seo.  by  48. 

(19)  Divide  16  weeks  5  days  17  hours  26  min.  by  49 ; 

14  hrs.  66  min.  41  seo.  by  78. 

152.  Mbasubbs  of  Length. 

18  inches  make  1  foot,  osnally  written  1  ft., 

8  feet 1  yard,  1  yd., 

S^yards 1  pole,   1  po., 

40  poles 1  farlong,  1  for., 

8  furlongs 1  mile, 1  mi., 

8  miles 1  league, 1  lea. 

Henoe  1  furlong  ==  220  yards,  and  1  mile  —  1760  yards. 

Cloth  Measures, 
2^  inches  make  1  nail          I      4  quarters  make  1  yard, 
4    nails     1  quarter,   |      6  quarters  1  ell. 

Ex.  (1).    Beduoe  8  mi.  5  for.  17  po.  4  yd.  1  ft  &  i& 
i  t  inoheg. 

mL  far.    po.    yd.   ft.    In. 
8     6  .  17  .  4  .  1  .  8 
8 

29  for. 
40 


1177  pa 


68di  the  rofnlt  of  dividing  1177  by  8. 
6889 


64774  yd. 
8 


194881  ft 
12 


■  w 


1., 


'j' 


288206  inohM. 


;l 


ONIAKlOUILLhlik  Ul-  ^jUCAIIIM 


4  f^- 

■  K 

if 

;  I 
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Ex.    (2).  Bednce  47298  yards  to  poles. 

47298  yd.  =x  (47298~5i)  polei. 
=  (47298-5--^  poleg. 

=  (47298  X-iV  pole*. 
We  may  proceed  thus : 

47298  yards 


11 


94586  half-yards, 


8698  poles  and  8  half-yards  over* 
.*.  47298  yd.  =  8698  po.  4  yd. 

Examples.    Q^^^^y) 
Reduction, 

(1)  Reduce  8  yd.  2  ft.  to  inohes ;  4  mi.  8  far.  4  po.  to  feet. 

(2)  Reduce  7  mi.  14  po.  8^  yd.  to  inohes ;  27  po.  4^  yd. 
to  inohes. 

(8)  Reduce  74825  yd.  to  poles ;  2428694  in.  to  furlongs. 

(4)  Reduoe  728964  ft.  to  miles ;  02976482  in.  to  miles. 

Addition, 


yd.  ft. 

ia. 

ml.  fur.  po. 

fur. 

1-0.   ycL 

(6) 

4.2. 

7 

(6)  18  .  4  .  20 

(7) 

2  . 

19  .  2 

19  .  1  . 

9 

43  .  8  .  9 

4  . 

26  .  21 

6.2. 

10 

66  .  2  .  18 

6  . 

11  .  8| 

28  .  2  . 

8 

4  .  7  .  82 

6  . 

28  .  4 

86  .  1  . 

6 

16  .  8  .  16 

8  . 

0  .  l\ 

17  .  2  . 

4 

19  .  6  .  11 

1  . 

21  .  l| 

Suhtractioii, 

yd.   n. 

Ilk 

mL   tor.   po. 

for. 

po.   yd. 

28  .  i\ 

(8) 

184  .  2 

.  7 

(9)  235  .  0  .  19 

(10) 

6  . 

69  .  1 

.  11 

184  .  6  .  24 

4  . 

27  .  4 

(11)  Multiply  7  yd.  2  ft.  9  in.  by  11 ;  16  mi.  6  for.  7  po. 
66. 

(12)  Multiply  82  po.  8  yd.  1  ft.  by  67  ;  86  mi.  8  for.  6  po. 
8^  yd.  by  49. 

(IS)  Divide  26  yd.  1  ft.  8  in.  by  4 ;  17  mi.  8  fur.  7  po.  by 
27. 

(14)  Divide  14  po.  2  yd.  1  ft.  8  ia.  by  82;  11  mi.  7  ftir.  7 

po.  by  56 


yd. 
2 

a 

4 

II 
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153.  Measures  of  Surface. 

144    square  inches  make  1  square  foot,  written  1  sq.  ft. 

9    square  feet     1  square  yard, 1  sq.  yd. 

30,^  square  yards 1  square  pole, 1  sq.  po. 

40    square  poles  1  rood,  1  ro. 

4    roods  1  acre,  1  ac. 

Hence  1  acre  =  4840  square  yards. 
C40  acres  =  1  square  mile. 

Land   surveyors  make  use  of  a  Chain  22  yards  in 
length,  divided  into  100  equal  parts,  called  Links. 

The  square  of  22  is  484,  and  therefore  10  Square 
Chains  make  an  Acre. 

Note. — The  Square  Inch  is  a  square  whose  side  is  an  inch 
in  lenj,'th. 

Ex.  (1).  How  many  square  inches  are  there  in  8  ac. 
2  ro.  27  po.  27  sq.  yd.  7  sq.  ft.  23  sq.  in.  ? 

ac      ro      po.    sc].  yd.  bq-  tt.  &(j  iu. 
3  .   2  .   27   .   27  .  7   .  23 


14  ro. 

40 


687  po. 

30} 


146i  the  result  of  the  division  of  587  by  4. 
17637 

177831  sq.  yd. 
9 


1G0U54 

Oil  the  result  of  muUiplpng  |  by  9, 

lOUOGO^  sq.  ft. 
144 


6402G3 
640240 
1600G0 

108  the  result  of  multiplyin^j  I  by  144. 


'    'I 
'  i' 
'I  '■. 


I  A 


■'I 

,  M 

ft  'ii^ 


Ml; 


I. 


28047771  sq.  in 


m 


Ex.  (2).    Beduce  74287  sq.  yards  to  poles. 

74287  sq.  yd.  =  (74237 -i-  80i)  poles 
r=  (742B7  -4-  ^  poles 
=r  (74287  X  ^)  polei 

We  may  proceed  thus : 


74287  yards 


121 


In 


896948  qaarter-yards 


26996  and  8  qnarter-yiurds  over 


3464  po.  and  1  parcel  of  11  quarter  yards  over. 

^e  remainder  is  (11  -¥  8)  qaarter-yards,  or  14  qiu«:tar 
yards,  or  8^  yd. 

«•.  7 1    ;7  3q.  yd.  =  2464  po.  8^  sq.  yd. 


Examples-    (Ixxr) 
Reduction, 

(1)  Bednee  6  ao.  8  ro.  17  po.  18  sq.  yd.  6  oq.  ft.  16  sq.  in. 
to  sqnare  inches. 

(8)  Bednoe  7  ao.  16  po.  5  sq.  yd.  3  sq.  ft.  to  square  inches. 

(8)  Bednoe  260  aores  to  square  yards,  and  78  sq.  yd.  to 
square  inohes. 

(4)  Bednoe  6289  sq.  in.  to  sq.  yii.,  and  16870  sq.  yd.  to 
aores. 

(6)  Bednoe  84729  sq.  yd.  to  poles,  and  662984  sq.  in.  to 
square  poles. 

Addition, 


1  ■ 

'  i » 

1  ■;!■.' 

1     • 

M.    M.    Ow. 

47  .  8  .  18 
72  .  1  .  84 
89  .  8  .  88 

4  .  8  .  88 
87  .  3  .  8 

48  .  8  .  6 

(7) 

•\r.r.  %2 
87  .  6  .  62 
82  .  8  .  124 
6.2.  72 
21  .  6  .  98 
56  .  8  .  186 

(8) 

•e.   ro.   M.  ■«.t4. 

46  .  2  .  16  .  22 
17  .  8  .  14  .  18 

7  .  1  .  89  .  14 
24  .  2  .  16  .  19 
12  .  0  .  17  .  22 

4.1.  9  .  16 

.__fc_ 

(») 


(*) 


M.       ro.      po. 

(9)     67  .  2  .  80 
29  .  8  .  84 
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Subtraction. 

84.  yd.    iq.  ft    uq,.hL 

(10)    42  .  8  .  124 
86  .  8  .  139 


in 


tA       79.       tm. 

(11)     16  .  2  .    0 
14  .  8  .  84 


M. 


row       po.  sq.  yd.    aq.  ft.     sq.  tn.  ac.        ro.       m, 

(12)  247  .  1  .  14      (18)    89  .  7  .    12     (14)  246  .  8  .  l5 
248  .  8  .  24  82  .  8  .  184  178  .  8  .  28 


(16)  Multiply  6  ao.  8  ro.  24  po.  by  16 ;  17  ac.  2  ro.  18  po. 
by  68. 

(16)  Divide  7  ac.  2  ro.  18  po.  by  21 ;  29  ao.  2  n>.  S?  po. 
by  71. 
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MSABUBXS   OF    SOLIDITT 


1728  onbio  inohesmake  1  cubic  foot,  written  1  onb.  fl. 
27  cubic  feet     make  1  cubic  yard,  written  1  cub.  yd. 

A  Onbe  is  a  solid  figure  contained  by  six  equal  sqnarett. 
Hence  a  cubic  inch  is  a  six-sided  figure,  each  of  whose 
sides  is  a  square  inch.  The  lines  tJbat  form  the  bound- 
aries of  the  sides  are  called  the  Edges  oi  the  Onbe. 

Examplei.  (hcxri) 

Eedudion, 

(1^  Beduoe  7  cub.  yd.  18  cub.  ft.  to  cubic  feet ;  25  cub.  yd. 
6  cub.  ft.  148  cub.  in.  to  cubic  inches;  14  cub.  yd.  1874  cub. 
in.  to  cubic  inches. 

(2)  Beduce  74826  cub.  in.  to  onbic  feet ;  489284  cub.  in. 
to  cubic  yards. 

(8)  Beduce  6^  onb.  yd.  to  cubic  inches ;  8  cub.  yd.  6| 
«ab.  ft.  to  cubic  inches. 

Addition, 


eaKTd.enb.ft      eabJn.          enb.yd.  oabJt   oab.lm.  MfbnrO.   oak.  ft.    eakta. 

(4)  67  .  18  .  672  (6)  48  .  7  .  1688  (6)  628  .  16  .  482 
82  .  26  .  498    26  .  22  .  472 
46  .  19  .  874    19  .  16  .  1884 

76  .  8  .  687    46  .  18  .  427  446  .  0  .  1276 

4  .  26  .  1249    26  .  6  .  1286  739  .  11  .  846 

88  .  18  .  276  668  .  ft  .  1478 


287  .  19  .  688 
764  .  10  .  1869 
0 


62  .  14  .  1824 


^  1- 


i 


I 


\ 


( 


II- 


m 


i-l 


II 'il 


m 


^if 


lrt|:fi 


m 


("if 


Subiraeii&H, 

(7)  47  .  17  .  648   (8)    247  .  19  .  1274  (9)  52^.    0  .      0 
88  .  28  .  726  289  .  18  .  1868         499  .  lit  .  266 

(10)  Mnltiply  26  cab.  yd.  6  cub.  ft.  49  oab.  in.  by  27 ; 
47a  oab.  yd.  17  oab.  ft.  288  oab.  in.  by  68. 

(11)  Djvido  78  oub.  yd.  18  cub.  ft.  262  oub.  in.  by  IS; 
472  cab.  yd.  0  oub.  ft.  1416  oub.  in.  by  69. 

15  b  Mbasubxb  of  Gapaoitt. 

2  pints  make  1  quart,   written  1  qt., 

4  quarts 1  gallon,   1  gall., 

2  gallons  ....  1  peck,      1  pk., 

4  pecks  1  bushel,  1  bus., 

8  bushels  ...  1  quarter, 1  qr.. 

Examples.    (I^xvii) 
Reduction. 

(1)  Eeduoe  8  pk.  1  galL  8  pt.  to  pints,  and  214  qr.  8|  boa, 

ie  pints. 

(2)  Beduoe  4284  pt.  to  quarters,  and  8047  gall,  to  quarten. 

Addition, 

gfiSL  qt.   pt.  btu.    pk.  gall.  qr.   bns.   pk. 

(8)  4.8.1  (4)    4  .  8  .  1  (6)    42  .  6  .  8 
8  .  2  .  li                   6  .  2  .  li  27  .  7  .  2 

12  .  8  .  0  1.8.1  64  .  8  .  1 

14  .  0.  li  4  .  a  .  1|  49  .  6  .  a 

6.8.1  8.1.0  12.  4.0 

Suhiraction, 

galL   qfk.  pi  bna.  pk.  gall.  qr.   Iras.  pk. 

(6)    6  .  a  .  0  (7)    6  .  8  .  0  (8)    86  .  7  .  a 

4.8.1  6.8.1  29. 7.  8 

^ftmmmmmm^^^ftmm  m^^immtm^mmmm^  ^aMMaiHaMtf^^^HM  « 

(9)  Multiply  6  qr.  8  bos.  2  pk.  by  68,  and  16  qr.  2  boa. 
1  pk.  by  78. 

(10)  Divide  18  gall.  1  pi  by  16,  and  848  qr.  0  bos.  1  pk. 
by  48 

U5.  Tbot  Wbight. 

24  grains  make  1  pennyweight,  written  1  dwi. 

80  pennyweights  make  1  ounce,  written  1  os. 

18  ounces  make  1  pound,  written  1  lb. 

Ohiafly  used  lor  weighing  gold,  silyer,  and  jewelt. 


M  HUBOBa*. 


m 


1     H 


EnmpleB*    (Izzritt 
Reduction. 

^^  In  ^  oanoes  of  goM  how  manv  'grains  Are  there  f  . 

(2)  Beauce  7  lb.;  14  lb.  8  cz.;  26  lb.  9  oz.  6  dwt.  to  pen- 
uywftiffghts. 

(3)  Bednoe  8  lb.  10  oz.  7  dwt.  6  gr.;  7  lb.  4  oz.  17  dwt 
16  grtins  to  grains. 

(4)  Bednce  8145  gr.  to  otmces ;  42672  gr.    o  lb. 
(6)  Bedaoe  72469  gr.  to  lb. ;  8246  dwt.  to  ib. 

Addition, 


lb.   OB.  dwt 

(6)  21   2  .  12 

27  .  9  .  4 

8  .  8  .  17 

14  .  8  .  19 

7.6.8 

OB.  dwt.  gr 
(7)  7  .  13  .  21 
4  .  6  .  19 
6  .  17  .  28 
8.9.6 
8  .  16  .  18 

(8) 

(11) 

lb. 
18  . 
12  . 

6  . 
42  . 
12  . 

OS.  dwt  gr. 
8  .  6  .  14 
4  .  17  .  8 

10  .  18  .  0 
7  .  16  .  21 

11  .  19  .  28 

oa  dwt.  gr. 
(9)  6  .  119  .  18 
8  .  14  .  16 

Subtraction, 

lb.   OB.  dwt. 

(10)  87  .  8  .  6 
29  .  10  .  18 

lb. 
85  . 

84  . 

01.  dwt.  gr. 

9  .  8  .  22 

11  .  16  .  28 

(12)  Mttltiply  7  lb.  6  oz.  9  dwt.  by  12;  6  lb.  8  oz.  19  dwt 
by  21. 

(18;  Mavtiply  10  oz.  16  dwt.  28  gr.  by  87 ;  8  lb.  7  oa.  10 
dwt.  21  gr.  by  41. 

(14)  DiTide  16  lb.  4  oz.  16  dwt.  by  8 ;  7  lb.  10  oz.  17  dwi 
7  gr.  by  16. 

(16)  Divide  9  oz.  17  dwt.  8  gr.  by  87 ;   16  lb.  8  oi.  9  dwi. 
12  gr.  by  68. 


157. 


Avoirdupois  Weioht 


16  drachms         make  1  ounce,  written  l^i. 

16  onnoes  1  pound,  1  Ibw 

14  pounds  1  stone,  .1  st 

26  pounds  1  quarter,  1  qr. 

4  quarters  1  hundredweight  or  cental .....  1  owi 

90  hundredweight 1  ton. 

The  pound  iLvoirdupois  contains  7000  grains  Troy, 
The  pound  Troy  contains  5760  grains  Troy. 

SIoTB. — la  Anal  Britain  28  pounds  make  I  qnartsKt 


m 


■vi 


"w 


%rt 


I 
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Examples-  (Ixziz) 
Reduction, 

iieduoe  11  cwt.  to  oz. ;  17  lb.  to  dr.  ;  6  tons  to  lb. 
Reduce  6  tons  7  cvsrt.  to  oz.  ;  16  tons  2  qr.  to  lb. 
Reduce  8  cwt.  61b.  6  oz.  to  dr.  ;  8  tons  15  cwt.  71b.  to  lb. 
Reduce  4763  oz.  to  cwt. ;  8749  lb.  to  tons, 
(5)  Reduce  7432  oz.  to  cwt. ;  247294  dr.  to  cwt. 

Addition, 


(6) 


lb.      OS.      dr. 
8.8.9 
19  .    8  .     6 

7  .  10  .  18 
14  .    5  .    7 

8  .  16  .  14 


lb.      OK.      dr. 

(9)     16  .  18  .    6 

14  .  11  .  12 


(7) 


qr. 

3 

4  .    7 
16  .  19 


lb.     01. 
16  .    8 


8 
12 


20 
6 


12 
6 

18 
9 


owt.     qr.     lb. 

(S        13  .    2  .  24 

11  .    8  .     6 

29  .    1  .  19 

16  .    2  .     9 

17  .    0  .     7 


Subtraction, 


qr.       lb. 


OB. 


owt.    qr.     ib. 


(10)     17  .  13  .    8     (11)     19  .  1  .     4 
14  .  16  .  11  17  .  8  .  18 


torn.    owt.    qr.  owt.    qr.      lb.  tons.   owt.    qr.     lb. 

(12)    87  .  19  .  2     (18)   16  .  0  .     8    (14)  74  .  16  .  1  .  18 

29  .  19  .  8  16  .  8  .  26  89  .  16  .  8  .  26 


(16)    Multiply  17  cwt.  28  lb.  14  oz.  by  7;  4  owt.  17  lb. 
by  46. 

(16)  Multiply  6  cwt.  8  qr.  6  lb.  by  28 ;  10  ox.  9  dr.  by  87. 

(17)  Divide  14  owt  2  qr.  8  lb.  by  12 ;  82  tons  16  cwt. 
1  qr.  by  40. 

(18)  Divide  16  owi  8  qr.  9  lb.  by  66 ;  87  tons  4  owt. 
8  qr.  7  lb.  by  17. 

158.  Apothioabies*   Wkioht. 

1.  Measures  of  Weight, 

487i  grains  make  1  ounce, 
16  ounces  make  1  pound. 
The  grain  is  the  same  as  the  grain  Troy 
The  ounoe  is  the  same  as  the  ounce  Ayoirdnpois. 

This  is  ihe  table  given  in  the  British  Pharmaoopoeiai 
The  Ayoixdupoia  ounce  imd  pound  are  taken,  in  prefer- 


the 
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ence  to  the  ounce  and  pound  Troy  of  the  old  table,  be- 
cause the  fonner  aia  used  by  wholesale  dealers  in  drugs 
and  medicines.  In  prescribing,  many  physicians  still 
employ  the  scruple  3,  of  20  grains,  and  the  drachm  5, 
of  00  grains. 

159.  2.  Measures  of  Capacity. 

60  Minims  make  1  fluid  drachm,  -written  fl  dr., 

8  Fluid  Drachms        1  fluid  ounce,  il  oz., 

20  Fluid  Ounces  1  pint,  0, 


8  Pints 


1  gallon, 


0. 


Note. — O  is  a  contraction  for  Octavus  or  eighty  and  C  for 
Goiiguts,  a  Human  liquid  measure. 

The  relation  of  the  measures  of  capacity  to  those  of 
weight  in  these  tables  is  given  by  the  definition 

that  1  Minim  is  the  measure  of  -01  Grain  of  Water. 

The  connection  may  be  better  remembered  by  the  old 
rhyme. 

A  Pint  of  Water 

Weighs  a  Pound  and  a  Quarter. 

160.  Multiplication  of  Compound  Quantities  when 
the  multiplier  contains  a  fraction.     (See  page  128). 

Examples.  (Ixxx). 
Multiply 

(1)  3  cwt.  2  qr.  12  lb.  by  ^      (2)  6  lb.  5  oz.  4  di'.  by  2^ 

(3)  4  mi.  3  fur.  10  po.  l)v  IHi-  (4)  15  yd.  2  ft.  3  in.  by  43f 
(5)  37  ac.  3  ro.  8po.  by  4,^  (0)  25  ac.  2  ro.  15 po.  by  2'Ji 
(7)  27  sq.  yd.  7  sq.  ft.  30  sq.  in.  by  2  J. 

161.  Division  of    Compound    Quantities  when  the 
divisor  contains  a  fraction.     (See  page  128). 

Examples.  (Ixxxi). 

Divide 

(1)  5  cwt.  2  qr.  11  lb.  by  2f      (2)  7  lb.  4  oz.  14  dr.  by  11^ 
(3)  7  mi.  2  fur.  12  i)o.  by  4^-    (4)  17  yd.  1  ft.  3  in.  by  5.^ 
(5)  25  ac.  2  ro.  12  po.  by  4^       (G)  14  ac.  3  ro.  8  po.  by  8? 
(7)  107  eq.  yd.  4  sq.  ft.  132  sq.  in.  by  ISg. 
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162.       XVII,  Fractional  Measures. 

Ex.  (1).  How  many  shilliugs  and  pence  are  there  in 
f  of  a  pound  ? 

f  of  a  j)ouud  =  §  of  20  shillings. 
=^  — g —  shillings. 

=  12s.  6c?. 

Ex.  (2).  Find  the  value  of  }  of  £15  5s.  8^/. 

f  of  £15  5s.  Sd.  -=  3  times  |  of  .£15  5s.  8d. 
=  a  tiiiioH  £2  8s.  Qd. 
=  £G  lis. 


Or  thus : 


15  .    5.8 
3 


7   45  .  ]7  .  0 


j.% 


ii 


i 


It  IF' 


i*6  .  11      0 

Ex.  (3),  Find  the  value  of  2]  of  /j  of  5  acres. 
2|  of  /^  of  5  acres  =  V  of  ■•^■,  of  5  acres. 

=  ,    —  of  5  acres. 

4    X   iJ  2 

:^  §  of  5  ac. 

^^  -^e'^  ac. 

=  1  ac.  3  ro.  20  po. 

examples.   (Ixxxii). 
Find  the  value  of  the  following  : 

(1)  §  of  £1 ;  a  of  i!2  10.S'. ;  f  of  £5  18s.  5d, 

(2)  i  of  a  mile ;  -^^  of  an  acre  ;  §  of  a  cwt. 

(3)  2]  of  X'54  9,s.  Sd.;  »],\  of  lialf-a-guinea ;  f  of  n^  of   > 
mile. 

(4)  i  of  I  of  liV  of  1|}   of  2470  guineas;   |  of  \  of  4^ 
gniucas. 

(5)  f  of  XI  +  J  of  Is.  +  g  of  IGs.  4d. 

(6)  i/j  of  X'l  +  f  of  2,s.  G</.  -f  7  of  a  guinea. 

(7)  i  of  6  ac.  8  ro.  +  8  of  7  ac.  2  ro.  20  po.  +  g  of  8  re.  16 


po. 


(8)  V^  of  a  year  +  7,"^  of  a  week  4-  I'^i  of  an  hour. 

(9)  iV  of  a  mile  +  f  of  a  fui'loug  -f  |  of  a  yard. 
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(10)  I  of  2  cwt.  3  qr.  +  ^  of  5  cwt.  3  qr.  14  lb.  +  f  of  7^  lb. 

163.  The  following   are  examples  of  an   operation 
^'(lich  is  the  converse  of  tliat  just  explained. 
Ex.  (1).  Express  Ik.  Id.  as  the  fraction  of  ^6. 
Us.  Id.  =  175c/.,  and  £o  =  1200^?. ; 
Now  Id.  =  T /oo  of  1200ri. 
.-.  175r/.  is  -iVoV  of  1200. 
Hence  the  fraction  required  is  -jVoV'  or  -aVo-»  or  -^g-. 
Ex.  (2).  Express  6  lb.  5  oz.  avoird.  as  the  fraction  of  3  It. 
12  oz. 

6  lb.  5  oz.  =  101  oz.,  and  3  lb.  12  oz.  =  GOoz. ; 

•.  the  fraction  required  is  Vo^' 

'Ex.  (3)  Express  |  of  5^-.  9'/.  as  the  fraction  of  46'.  7c?. 

6«.  9(1=69(Z.  and  4.s.  7<i.-=55ti. 

.-.  5^.  9tLis  E!!of46>.  Id. 

,\  §  of  l)s.  9d.  is  §  of  1 2  of  4.S.  7d, 

,'.  the  fraction  required  is  ^  \^  -^  7  or  |^f. 

Ex.   (4).  Express  f  of  2  |  ot  5  ac.  3  ro.  as  the  fraction  of  } 
of  14  ac.  2  ro. 

5  ac.  3  ro.  =  23  roods,  and  14  ac.  2  ro.  =  58  roods ; 

.-.  fraction  required  is  (j  of  \^  of  23)  ~-  (f  of  58) ; 


3  X  1  4  ><  2  3  X  5  2   X    J  .•} 

or  — —    -  or  -  or 

7  X  S  X  3  X  5  8  5   8 


Sid* 


Note. — There  are  several  modes  of  demanding  the 
operation  explained  in  the  foregoing  examples.  Thus 
the  demand 

.Express  3  shillln/js  as  the  fraction  cf  G  sldllimjs,  may 
bo  put  in  the  following  terms  ; 

(1)     lloduco  B  sliilhn'j^!H  tollie  fniction  of  0  shillinj^'s: 
iL)      What  pai'L  ()('()  silili!il;,^s  !;■»  ,\  sliilliiu^'s  ? 
(3)      WhaL  iraclioii  of'j  siiililu,^s  is  3  Kliillin;^'s? 
(1)     If  (J  shillings  be  the  unit,  wliut  is  tlio  inuasuro  of  3 
shiUings  ? 

Examples  (Ixxxiii). 

(1)  Express  1^^^  us  tlio  fraction  of  (},y.  ii\d. 

(2)  Express  £10  5^.  4d.  lis  the  fra(  tion  of  X^l  I  Cw.  Qd, 

(3)  J*ixprt'ss  5.S.  <)./.  as  (ho  fi  action  of  aguincui. 

(4)  lle(hico  0,v.  10,',(/.  to  the  fraction  of  13^.  2|(i. 

(5)  lleduce  2  days  S  iirs.  (>  uiin.  to  the  traction  of  a  week. 


^f 


1  , 

! 


i 

{ 
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[6)    Beclaoe  2  roods  20  poles  to  the  fraotion  of  an  acre. 
7)    What  fraction  is  8  lb.  1  oz.  19  dwt.  9  gr.  of  13  lb 
7  oz.  6  dwt.  15  gr.  ? 

(8)  What  part  of  2  qr.  10  lb.  Z  os.  9  dr.  is  1  qr.  7  oi. 
18  dr.  ? 

(9)  What  fraction  of  4  lb.  1  oz.  8  dwt.  15  gr.  is  1  lb.  1  oi. 
9  dwii.  16  grains.  ? 

(10)  If  the  unit  of  measorement  be  2^  yd.,  what  is  the 
DQieasnre  of  2^  ft.  ? 

(11)  If  the  unit  of  measarement  be  5  inches,  what  is  the 
measure  of  ^^  of  a  mile.  ? 

(12)  What  fraotion  of  2  ac.  87  po.  is  8  ao.  2  ro.  1  po.  ? 


164. 


XVm.  Decimal  Measures- 

Beduotion  of  DsOIMALg. 


Ex.  (1).  How  many  shillings  and  penoe  are  then  in 
'875  of  a  pound  ? 

•876of  ^l«(-876x  20>. 
-=7-6*. 

and-5of  l<.-('6xl2)d[. 

-=6<i. 
.•.  •876of^l=7f.  Qd. 

The  operation  is  performed  more  briefly  thai  i 

£ 

•875 
20 


•.7-500 
12 


d.  6-000 

£x.  (2).  Find  the  yalae  of  8*16875  of  41. 

^68-16876 
20 


a.  8-87500 
12 

il.  4-50000 

4 


•.  1-00000 
.*.  48-16871  ^-  £t.  8«.  4H 


£!: 


£i 

'tis* 

Or 


lb 
>i. 


<mtAL   lOASURHi. 

fil.  (8).  Find  the  valne  of  -4266  of  125.  8d, 

•4366  of  12i.  8d.  =  -4268  of  1524.  =  (-4266  X  I6%)i. 

•4266 
152 


lid 


in 


8512 
21280 
4266 

64-6912 
.'.  Valu*  required  is  64*6912<f. 

Kx.  (4).  Multiply  27  ac.  8  ro.  14  po.  by  -Sflft. 

ao.ro.po. 
27  .  8  .  14 

4 

111  ro. 
40 

4454  po. 
'^85 


40 
4 


22270 
18862 
8908 

1046-690 


26  .  6-69  po. 


fto.  6  .  2  ro.  6*69  po. 
Ex.  (6).  Find  the  value  of  -25  of  £1, 

Hiof  jei=-'^  of  ^1  =-H  of  ^1=«  w«. 
Ox  thug : 

4'US5  


UiyL 


•*t 


i. Biiii  .... 

12 


«.  1-8888 
•*.  Yala*  rtquirtd  it  8t.  1|4. 


i '] 


i  *'  '1:  :' 


I, 


r 
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Ezamplei*    (IzhIt) 


(2)  ;ei6-276. 

(4)  -OSTSofaowt. 

(6)  2-008126  of  je8. 

(8)  2-46876  of  jei8«. 

(10)  41*8  of  12»  8d. 

(12)  2-126  of  Si  guineas. 

(14)  6-r^7of  ^5.  2».  6d. 


Find  ihe  yalna  of 

(1)    -626  of  £1. 

(8)  je-009766. 

(6)  -046876  of  1  lb.  avoir. 

(7)  -426  of  Ss.  id, 

(9)  -SSofe*. 
(11)  -36  of  2qr.  14  lb. 
(18)  2-1872  of  2  tons  6  cwt. 
(16)  -46  of  ^8.  10J.+-76  of  4m.  8(i.-|-3-245  of  8».  4d. 

(16)  -7  of  ^l-f--8  of  7j.  6<i.-2-45  of  Is.  8d. 

(17)  -^86714  of  £3.  8«.-|-  142867  of  £d.  17«.+-84  of  16«.  6a. 

165.  The  following  examples  illustrate  the  operation, 
which  is  the  conviTM  of  that  already  ei^lained. 

Sx.  (1).  Expreiti  6a.  6i,  m  the  decimal  of  £1, 
Hi.  Qd.  =  66(2.,  and  £1  =  240d.; 
.•.6«.  6d.=^of£l. 
Now  ^  =  ^  =  .276; 

.*.6«.  6<i.--a76of  jei. 
Or,  more  briefly,  thua : 

6-0    d. 


12 
80 


6-6    «. 


•276  JB. 


Where  we  first  express  M.  as  the  decimal  of  a  shiUing» 
i.  e.  '6,  and  then  express  6'6«.  as  ihe  decimal  of  a  pound,  i.  • 
•276. 

Ex.  (2).  Exuress  £7.  lff«.  lO^d.  as  the  dechnal  of  £1. 


4 

20 

12 

10-6 

iO 

16-876 

£5 


I    7-79871 
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Ex.  (3).    Express  £3   5s.   dd.   as  the    decimal  of 
25  Is.  6d. 

8.5.9  5.7.6 

20  20 


65 
12 

789 


Now 


7_8  9    »..  2  0  3 
T  2  JJ  (7  ~  4  :"J  0 


2  « '3^ 

4. J 


107 
12 

1290 
=  -Gll., 


.-.  £3  5s.  GJ.  Ls  -Gil of  .£5  7s.  6d. 


Ex.  (4)_     Express  §  of  5s.  O^d.  as  the  decimal  of  J 
)t'  6s.  2rf.  " 

d«.  9K  =  277^. ;  and  Gs.  2(/.  =  296^. 

§  X  '^77 
. '.  §  of  55.  9  jrf.  is  3.  y  2<)f'  °^  ^  ^^  ^^*  ^^* 

Now     fX^"^"^        'ZX  277X5        ^.g.         ...Qn^ 

Examples  (Ixxxv) 

(1)  Express  6  cwt.  2  qr.  7  lb.  as  tlio  duciinal  of  a  tou. 

(2)  Expross  12  grains  as  tlio  tlociuial  of  a  lb.  troy. 

(3)  What  doehual  of  10  giihioas  is  i'l  ]9s'.  Aid.  ? 

(4)  Express  f  of  14.v.  4d.  as  tlio  decimal  of  i-1. 

(5)  lioduco  3'45  of  half  a  guinea  to  tlio  decimal  of  2.s.   Gii. 

(6)  Express  I  of  2  qr.  14  lb.  as  the  decimal  of  a  cwt. 

^7)  Express  -ij  of  7  o/.  4  dwt.  as  the  decimal  of  a  pound 
:roy., 

(8)  Reduce  3,'',  of  1  ]  of  5  cwt.  2  qr.  21  lb.  to  the  decimiil 
"<f  a  ton. 

(9)  What  decimal  of  a  pound  troy  is  §  of  a  dwt.  ? 
(JO)   Uoduco  'd'i  guineas  to  tlio  decimal  of  X'2  153. 

(11)  Reduce  2s.  ihl.  to  the  decimal  of  YV  ot'£'L 

(12)  Express  18.v.  4',.(.  as  tlie  decimal  of  £lO;)0. 

(i:^  lleduco  .£21-25  +  3  4l25.y.  4.  [)">od.    to    the    decimal 
ifi'lO. 

(M)  Express  -ii)  «f  8.*.  od.  as  the  dechnal  cf  'Oi  ot'i'O. 

(15)   Express  Ot  of  X2  5i.  4    23  oids.  9'i,  as  tuo  dociiua} 

4 'U5  oi  JCi  ds.  64. 


l!il 


it 
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EXAMINATION  PAPERS. 
I,     Measubxs  of  Timb. 

(1)  A  sidereal  day  1b  less  than  a  Bolar  day  by  8  minntes  56 
seoonds ;  in  how  many  days  will  the  difference  amoont  to 
24  hours  ? 

(2)  If  Sirins,  one  of  the  brightest  of  the  fixed  stars,  which 
is  probably  692200  times  farther  from  the  earth  than  the 
sun,  were  suddenly  extinguished,  for  how  long  would  it 
appear  to  shine  to  the  inhabitants  of  the  earth,  supposing 
the  sun's  mean  distance  from  the  earth  to  be  91718000 
miles,  and  that  Hght  from  the  son  reaches  the  earth  m  8  min. 
18  sec.  ? 

(8)  The  exact  length  of  the  year  behig  865  days  5  hrs48 
min.  49*7  sec,  and  computing  time  as  At  present,  find  the 
error  in  12000  years. 

(4)  The  Olobe  newspaper  of  Mondaj-,  18th  June,  1877, 
bears  the  number  8505.  Supposing  the  paper  to  have  been 
published  every  week  day  without  intermission,  and  num- 
bered consecutively,  gi^e  the  day  of  the  week,  month,  and 
year,  when  No.  1  was  pablished. 

(5)  There  was  a  full  moon  on  June  26,  1858,  at  9  hrs.  18 
min.  a.m.  The  interval  between  successive  full  moons  has 
since  been  on  the  average  29  days  12  hrs.  47  min.  30  sec. ; 
how  many  full  moons  happened  until  December  81,  1878, 
and  when  did  tho  last  take  place  within  that  period  ? 

n.     Mkasurbb  of  Lsnoth. 

(1)  Beduce  9  mi.  7  far.  89  per.  5  yds  1  ft.  9  in  to  inches, 
and  show  that  the  work  is  correct  by  changing  it  to  miles, 

(2)  The  fore  wheel  of  a  carriage,  which  is  11  ft.  in  circum- 
ference, makes  718  revolutions  more  than  the  hind  one  in 
going  7  miles  ;  find  the  circumference  of  the  hind  wheel. 

(8)  A  train,  which  travels  at  the  uniform  rate  of  66  ft.  a 
second,  leaves  Toronto  for  Montreal  at  6.25  a.m. ;  when  will 
it  reach  Montreal,  the  distaiico  being  888  miles?  At  what 
distance  from  Montreal  will  it  meet  a  train  which  leaves 
Montreal  for  Toronto  at  8  a.m.,  and  travels  one  third  faster 
than  it  does  ? 

(4)  From  Ephesun  to  Ounaxa,  Xenophon  with  the  army  of 
OyruB  marched  16060  stadia  of  202  yards  9  inches  each  in  98 
days.  Find  the  average  length  of  a  day's  march  ia  mil«f 
ind  yards. 
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(5)  How  many  strokes  of  his  legs  mnst  a  person  on  a 
bioyole  give  in  going  26  miles,  supposing  each  wheel  to  have 
a  circmnferenoe  of  8^  yards,  and  that  2  strokes  torn  the 
wheel  onoe  ronnd.  ? 

m.      MkASUBBB    07    SUBTAOB. 

(1)  If  the  magnitude  of  the  lineal  unit  be  given,  what  are 
the  corresponding  units  of  area  and  volume  ?  EzempHfy, 
when  the  lineal  unit  is  12  inches. 

(2)  If  a  halfpenny  piece  be  one  inch  in  diameter  how 
many  can  be  laid  in  rows  touching  each  other  on  a  table 
which  is  7  feet  6  inches  long  and  8  feet  4  inches  wide ;  and 
what  is  their  amount  ? 

(8)  Divide  17ac.  Sr.  88per.  19yds.  7ft.  46in.  among  A,  B, 
and  0,  giving  to  B  as  much  again  as  to  A  and  to  0  f  of  what 
A  and  B  got. 

(4)  If  68  bales  of  linen  contain  67048  yards,  and  each  bale 
contains  84  pieces,  and  each  piece  the  same  number  of  yards 
how  many  yards  are  there  in  each  piece  ? 

(5^  If  the  pi'>ssure  of  the  atmosphere  at  the  surface  of  the 
earth,  when  thi  barometer  stands  at  30  inches,  be  16  lbs.  on 
the  square  incn,  what  is  the  pressure  in  pounds  on  the 
surface  of  the  human  body,  supposing  it  to  be  16  square 
feet  ?  What  would  bo  the  dififeronee  of  the  pressure  when 
the  barometer  stands  at  29  inches? 

IV.     Meisubss  of  Oapacitt. 

(1)  What  will  2  bushels  8  pecka  8  quarts  of  strawberries 
amount  to  at  12^  cents  per  quart  ? 

(2)  A  laborer  dug  180  rods  4  yards  2^  feet  of  ditching  at 
$2|  per  rod,  for  which  he  is  to  take  $100  in  cash,  and  wheat 
at  87^  cents  per  bushel.  To  what  quantity  of  wheat  will  he 
be  entitled  ? 

(8)  A  grocer  exchanged  29  gal.  8  qt.  1  pt.  of  brandy,  at 
48|  cents  per  gallon,  for  rye  at  81 J  cents  per  bushel.  What 
quantity  of  rye  did  he  thus  attain  ? 

(4)  I  wish  to  put  111  bn.  2  pk.  4  qt.  of  grain  into  bags 
that  shall  contain  2  bu.  1  pk.  4  qt.  each;  how  many  bags 
will  be  required  ? 

(6)  A  farmer  had  a  field  of  com,  consisting  of  129  rows, 
and  each  row  contained  95  hills,  and  each  hill  had  on  an 
average  4^  ears  of  corn  ;  if  it  takes  8  ears  of  com  to  make  a 

Suart,  what  ii  the  product  of  the  field  worih  at  46  oeutf  per 
oabiat 
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y.     Measubbs  of  Wbight. 

(1)  If  John  buy,  by  AvoLrdupois  weight,  12  lb.  of  opiom 
at  87i  cents,  per  ounce,  and  sell  by  Troy  weight  at  40  cents 
per  ounce,  should  he  gain  or  lose  by  so  doing,  and  ho^ 
much.? 

(2)  A  person  purchases  goods  at  the  rate  of  11.80  per 
pound  Troy  weight,  and  sells  them  again  by  Avoirdupois 
weight ;  at  what  rate  must  he  s«U  per  jonce  so  as  exactly  to 
reimburse  himself.  ? 

(8)  By  multiplying  a  certain  weight  by  a  whole  number 
the  result  is  8  lbs.  20  grains  Avoirdupois  weight,  and  by 
multiplyinf/  the  same  weight  by  another  whole  number  the 
result  is  8  ].bs.  11  oz.  16  dwts.  16  grs.    Find  the  weight. 

(4)  A  row  of  cent-pieces  is  laid  fro^ry  Toronto  to  Hamilton. 
Find  their  weight,  the  distance  being  89  miles  1  fur.  1  per. 
and  9  in. 

(5)  Find  the  value  of  500  times  the  difference  between  ao 
eighty-fourth  part  of  2^  cwt.  and  a  thirtieth  part  of  1  cwt. 
0  qr.  8  lb.  (28  lbs.  to  the  quarter.) 

XIX.    Practice* 

166.  Practice  is  the  name  given  to  a  method  by 
which  we  find  the  cost  of  any  number  of  articles  of  the 
§aine  kind  when  the  price  of  one  is  given,  or  the  cost  of 
any  quantity  of  goods  of  mioced  denominations,  when  the 
cost  of  a  single  unit  of  any  denomination  is  given. 

I.     Simple  Pbaotios. 

When  the  articles  are  of  the  same  kind  or  denomi- 
nation. 

Ex:  (1).  Suppose  I   have  to  find  the  cost  of  2478 
articles  at  35.  id.  each. 

Knowing  that  35.  id.  is  one-sixth  part  of  .£1, 1  reason, 
thus:   if  tlie  articles  had  cost  £i  each,  tlio  total  cost 
would  have  heen  £2478  ; 
.'.as  they  cost  }  of  £1  each,  the  coat  will  bo  £-Y^»  or  £413 

The  process  may  be  writtim  thus  : 
3«.  id.  is  J  of  £ll£2478  =  co3t  of  the  articles  at  £1   each. 

£413 —cost  of  the  articles  at  3«.  id.  each. 
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fix.  (3).  Find  the  cost  of  2897  articles  at  £2. 12a,  9d. 
each. 

A        8.      d. 


i62  is  2  X  ^1 

10«.  is^ofjei 
2».  is  I  of  lOs. 
8(2.  is  I  of  2«. 
Id.  ia  i  of  8(2. 


2897  .    0.0  =  cost  £1  each* 


6794  .  00  .  0  = £2 

1448  .  10  .  0  = 10«.   ... 

289  .  14  .  0  = 2« 

vD   .   11    .   4  =^ OCl.  ...... 

12  .    1.6  = Id 


^67640  .  16  .  9  =  oostat^2.12«.9c2.  each 
NoTX. — A  shorter  method  would  he  to  take  the  parts 
thus: 

10».=i  of  jei ;  2*.  6d.  =  i  of  10*. ;  Si.  =  ^  of  2»,  Qd, 

Ex.  (8).  Find  the  cost  of  425  articles  at  £2,  18a.  id. 
each. 

Since  £2.  ISa.  id.  is  the  difference  hefcween  £8  and 
1*.  8d.  (which  is  -r^  of  £1),  the  shortest  course  is  to  find 
the  cost  at  £8  eacn,  and  to  auUract  from  U  the  cost  at 
la.  Qd.  each,  thus  : 

£        i.    d. 

£8  is  8x£l         426  .    0  .  0  =>  cost  at  £1  each. 


1j.  8(2.  isx>fe0f£l 


1^76  •     0.1/  —  ,,.... f.JbOt....* 
86  .    8.4= 1»,  8(2.  each. 


£1289  .  11  .  8  =  cost  at  £2  18«.  id.  each. 
Ex.  (4).  A  bankrupt  pays  6a.  1^.  in  the  pound: 
what  is  the  dividend  on  a  debt  of  £362.  15a.  ? 

£       «.    (2. 
6$.  is  i  of  £1     862  .  16  .  0      =  amount  of  debt. 


1«.  is  I  of  5s. 

Qd.  is  ^  of  Is. 
lid.  is  I  of  6(2. 


90  .  18  .  9        =  amount  at  5s.  in  the  £. 
18  .    2  .  9        = Ij 

9  .     1.4-6     = 6(2 

2.6.  4126  = li(2 


£120  .     B  .  2-026  -  aiuonnt  at  6*.  7i<2-  in  £. 

NoTB.— Skorter  thus :  4i.  -  J  of  £1;  2«.  6(2.  -  i  of  £1 ; 
lid.  -  ^  of  28.  6(2. 

Ex.  «5).  Find  the  cost  of  784  i  articles  r,i  £2.  12*.  lOd, 
•Aoh. 
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P.* 


Hm  eo0t  At  £1  each  is  £784.  lOt. 

784  .  10  .  0  -  cost  at  £1  each. 
2 


10«.  is|of  jei 
2s.  is  i  of  10«. 
lOd.  is  ^  of  lOf. 


1569  .     0  . 

892  .    6  . 

78  .    9  . 

82  .  18  . 


0-i £2  each. 

0- 10s 

On  9j 


9> 


lOd. 


£2072  .     7  .  9=oo^t  at  £2.  IS*.  lOd.  eaehu 

167.  The  fractions  q{  a  Unit,  which  have  for  theix 

numerator  Unity,  are  called  Aliquot  Parts  of  the  unit. 

Thus  5*.,  being  ^  of  £1,  is  an  aliquot  part  of  a  pound : 

ftnd  5  lb.  being )  of  1  qr.,  is  an  aliquot  part  of  e  quarter. 

Examples-  (IxxxTi) 
Find  the  ecst  of  the  following  articles : 
(1)    4821    at  £1.  17«.  3^      (2)    2175  at  £2.  15».  A\d, 
<8)    8768^  at  £1. 7».  4\d.         (4)    4276  at  £12.  lis.  6^d. 
(6      6788    at  £14.  9«.  OK       (6)    8689}  at  £16.  12«.  9d, 
(V)    7488    at  £22.  13*.  2U. 

(8)  "What  is  the  dividend  on  £4284.  10«.  at  5«.  Qd.  in  the  £^ 

(9)  What  is  the  dividend  on  £4976  at  8«.  4^d,  in  the  £? 
(10)    What  is  the  divideud  on  £3729.  18i.  6d.  at  7«.  9id,  Id 

the£? 

n.    Compound  Peaotioi. 

Ex.  (1).  When  we  have  to  find  the  cost  of  a  quantity 
of  goods  of  mixed  denomination  (as  14  cwt.  8  qr.  17  lb.), 
the  cost  of  a  single  unit  of  one  of* the  denominations  being 
given  (as  £8.  Is.  6d,  per  cwt.  of  112  lbs.)  we  proceed  that ; 

£.      t.     d. 


14  owt.  is  14  X  1  owt. 


2  qr.  ii  i  of  1  owt. 

1  qr.is|of2qr. 
14  Id.  is  j  of  1  qr. 

2  lb.  is  i  of  14  lb. 
1  lb.  is  i  of  2  lb. 


8. 

7. 

6 
2 

6. 

15. 

0 

7 

r=  eost  of  1  ew* 


47 
1 


5 

18 

16 

8 

1 


0 
9 

10^ 
6i 
2il 
7il 


cost  of  14  cwt. 

2qr. 

1  qr. 

14  1b. 

2  1b. 

lib. 


£50.  6  .  lOfl--  cost  of  14owt.8qr.171b. 


OOMFOUMD  PBAOTIOB. 


1 


K  ' 


Ex.  2.    What  is  the  rent  of  12  ao.  8  ro.  2G  ^  . 

£8.  6«.  an  acre  ? 

£.     ».      d 

8.6.0       =  the  rent  of  1  acre. 


12  ao.  is  12  X  1  ao. 

2  ro.  is  i  of  1  ao. 
1  ro.  is  ^  of  2  ro. 
20  po.  is  I  of  1  ro. 
5  po.  is  I  of  20  po. 
1  po.  is  ^  of  6  po. 


39 
1 


0. 
12. 
16. 

8. 

2. 


0  = 

6  = 

8  = 

1-6  = 


12  ao. 
2ro. 
1  ro. 
20  po. 


0-375=  5po. 

4-876=  1  po. 


£41.19.    8*75  -the  rent  of  12a.8r.26p. 

Note. — When  the  divisor  is  any  number  less  than  12 
(except  7)  it  is  desirable  to  employ  decimals,  instead  of 
vulgar  fractions,  to  express  the  result  of  the  division 
after  the  line  of  pence. 

Examples-    G^^^ 

(1)  6  ao.  8ro.  4  po.  4j^  yd.  at  £10  per  rood. 

(2)  12  cwt.  8  qr.  22  lb.  12  oz.  at  £8.  18«.  2d.  per  cwt. 
(8)  10  ac.  8  ro.  26  po.  at  £2.  18j».  10J<i.  per  acre. 

(4)  6  tons  12  cwt.  8  qr.  lOJlb.  at  £3.  14*.  Sid.  per  owt. 
(6)  68  cwt.  8  qr.  17^  lb.  at  12  guineas  per  cwt. 

(6)  29  ao.  8  ro,  6  po.  at  100  guineas  per  acre. 

(7)  16  oz.  6  dwt.  20  gr.  at  £8.  17».  6<i.  per  oi. 

(8)  26  ao.  1  ro.  10  po.  at  £42.  2«.  id.  per  acre. 

(9)  18.  owt.  8  qr.  17  lb.  at  £22  8a.  per  owt. 
(10)  819  owt.  8  qr.  16  lb.  at  £2.  12«.  6d.  per  owi 

InvoictM  and  Accounti, 

168.  An  Invoice  is  a  statement  in  detail,  sent  by  a 
Seller  to  the  Buyer  at  tlie  time  the  goods  are  deUvered 
to  the  Buyer,  of  the  quantity,  description,  and  price  of 
the  goods. 

An  Account  is  a  statement  Bent  by  the  Seller  to  the 
Buyer  at  the  end  of  a  term  of  credit,  shewing  the  totals 
and  dates  of  each  Invoice  and  the  sum  total  of  tb€ 
irhokr 
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Each  separate  article  or  amount  in  an  Invoice  or  an 
Account  is  called  an  Item. 

A  Detailed  Account  is  a  full  statement,  sent  by  the 
Seller  to  the  Buyer  at  the  end  of  a  term  of  credit,  show- 
ing the  dates  of  delivery,  the  quantities,  description, 
prices,  and  sum  total  of  the  goods  delivered  by  the  ISellei 
to  the  Buyer  during  that  term  of  credit. 

When  an  account  has  been  made  out  it  is  rendered 
i.e.y  sent  to  the  Buyer. 


Specimen  of  an  Invoice, 

Toronto,  June  20,  1877 
John  Smith,  Esq., 

Bought  of  J.  Jones  &  Co.,  21  Front-st. 


fflbcofTea at  75  cts 

8  lbs.  of  Loaf  Sugar... at  12.^  cts 

2|  lbs.  of  Butter at  80  ots 


Specimen  of  an  Account, 


• 

oti. 

8 

lb 

1 

00 

0 

76 

6  1 

50 

•It 


cts. 


John  Smith,  Esq., 


Toronto,  July  21,  1877. 
To  J.  Jones  &  Co.,  21  Front-st. 


1877 
June  20|To 
June  28 
July  8.. 
Julv  12. 


Goods,  as  per  invoice 
To  do 

To  do 

To  do 


$ 

CtB. 

5 

50 

7 

80 

8 

60 

2 

27 

19 

17 

and 


{^) 


COxM POUND    PEACTICE. 


153 


Specimen  of  a  Detailed  Account. 

Toronto,  July  21,  1877. 
John  Smirli,  Esq., 

To  J.  Joucs  k  Co.,  21  Front-st. 

cts. 


5  Ihs.  of  Tea at  75  cts, 

8  lbs.  of  Loaf  SK^Mr.,.at  I'lh  cts, 

2.'.  ll)s.  of  Butter at  oO'cts. 

1  1)1)1.  ofrioiir at  $0 

18  lbs.  of  Cliccso. at  10  cts. 

lii  lbs.  of  Biscuit at  1.5  cts. 

C  iais  of  Pickles  at  SO  cts. 

1  K'al.  of  Coal  Oil 37  cts 

8  lbs.  of  Suf^ar... 11  cts 

8^  lbs.  Ivaisius 12  cts 


3 
1 

G 
1 
1 
1 


19 


7^ 
01) 
75 
00 
80 
80 
80 
37 
88 
02 

17 


Examples  (Ixxxviii) 

Make  out  invoices  of  the  following  sales,  supplying  names 
and  dates  of  your  own  sclcciion  : 

(1)  100  yds.  of  broadcloth  at  ?^3.25  per  yard;  2500  yards 
of  sheeting  at  12  cts.  per  yard  ;  3000  yards  of  prints  at  18  cts. 
per  yard  ;  800  yds.  of  French  silk  at  %i'1.75  per  yard. 

(2)  5  lbs.  of  black  tea  at  70  cts. ;  2\  lbs",  of  green  tea  at  90 
cts.;  15.1  lb.  of  lump  sugar  at  12  cts. ;  17  lb.  of  brown  sugar 
at   9   ctt-:.  ;  7'.    lb.   of  raising  at  20  4    lb.  curranta  at 


at  13  cts. 


]\Iakc  out  accounts  of  the  llowing  Gales,  Fuppljdng  names 
and  dates  of  your  own  selecticn: 

C3)  39^  y,l.  of  Brussels  caii>ei;  at  $1.50;  G2:]  yd.  of  Kid- 
derniinsUr  c;ii])et  at  $1.10;  27yd.  of  iwitting  at  23  cts.; 
84.V  yd.  of  drugget  at  05  cts.;  43^  yd.  of  India  matting  at 

isVts. 

(1)  23  yd.  (d' black  silk  at  $2.15;  17  yd.  of  ribbon  at  23 
cts. ;  l.'J.l  yd.  of  sillv  velvet  at  25  cts. ;  1^  doz.  x^airs  of  stock- 
ings at  45  els.  a  pah ;  5  pairs  of  gloves  at  $1.25;  18  yd.  of 
muslin  at  17  cts. 

(5)  0  pairs  of  blankets  at  $5.50;  12.^  yd.  of  merino  at 
45  cts. ;  1 5.1  yd.  of  cloth  at  $3.25  ;  5.'5  yd.  of  Ihinnel  at  30  cts.; 
%  comiterpaues  ut  $  1.-5  (iuch  ;  251  yd.  of  calico  at  15  cttf? 


r.i 


JJ 
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Problems. 

169.  The  Unitary  Method^  which  is  rapidly  displfto- 
ing  the  Bule  of  Three,  will  be  gradually  explained  in 
thig  and  tho  eucooeding  Sections. 

Ex.  (1).  If  28  bullocks  cost  $488,  what  is  the  cost 
of  1  bullock  ? 

Since  28  bollooks  oost  #488, 

1  bullock  will  ooBt  I W  or  t^^* 

Ex.  (2).    If  7  men  do  a  piece  of  work  in  12  days, 
how  long  will  it  take  1  man  to  do  it  ? 
Since  7  mou  can  do  the  work  in  12  days, 

1  man  can  do  the  work  in  (7  X  12)  days,  or  84  days. 

Ex.  (8).  If  28  men  do  a  piece  of  work  in  42  days,  in 
how  many  days  can  21  men  do  it  ? 
Time  for  28  men  to  do  the  work  —  42  days. 

I  man    "  "        =  28  X  42  days. 

38  X  42 


•« 


••      21  men 


(« 


days. 


21 

=  66  days. 

Ex.  (4).  If  75  men  finish  a  piece  of  work  in  12  days, 
how  man}  men  will  finish  it  in  20  days  ? 
In  12  days  the  work  is  done  by  75  men. 
In  1  day  the  work  is  done  by  (12  X  75)  men, 

In  20  days  the  work  is  done  by  -^^^  —  men,  or  46  men. 

Ex.  (6).  A  bankrupt's  debts  are  $2620,  aud  his  assets 
(that  is  the  value  of  his  property)  ai-o  f  181)0  ;  what  can 
he  pay  in  tho  dollar. 
In  the  place  of  12620,  he  can  pay  $1890, 
In  the  place  of  $1,  he  can  pay  %\l\%  or  $f,  or  75  cts. ; 
.*.  he  pays  76  cents,  in  the  dollar. 

Ex.  (6).  A  bankrupt's  debts  are  £42oi,  aud  he  pays 
129.  Qd,  in  the  pound  ;  what  are  his  assets  ? 
That  which  he  has  to  meet  a  debt  of  j61  is  12^«. 
That  which  he  has  to  meet  a  dubt  of  S:A.mA  is  (42G4  X  12^)«.; 

•>  his  assets  are  IL*  *  1^«,  or  il266e. 
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Bz.  (7).  If  27  men  can  do  apiece  of  work  in  14  days, 
working  10  hours  a  day,  how  many  booTB  a  day  mast 
12  men  work  to  do  the  same  in  46  dAys  f 

Sinoe  27  men  can  do  the  work  in  (14x10)  hoan,  or  140 

hours, 

1  man  can  do  the  work  in  (27X140)  hr. 
.*.  12  men  can  do  the  work  in  *^^^*^  hr.,  or  815  hr. 
Now  815  hours  have  to  be  distributed  equally  over  46  days; 
.*.  the  number  of  hours  they  work  each  day  =  V^  or  7. 

Ex.  (8).  n  7  lbs.  of  tea  cost  |6.60,  what  will  be  the 
«ost  of  12  lbs.  ? 

Since  7  lb.  of  tea  cost  96.00, 

1  lb.  of  tea  costs  *~9,  or  SOoti., 

.*.  la  lb.  of  tea  cost  19  x  SOctf.  or  f9.60 

Ex.  (9).  K  9  horaes  can  plough  46  acres  in  a  oertain 
time,  how  many  acres  can  12  horses  plough  in  the  same 
time  ? 

Since  9  borses  o»n  in  the  giyen  time  plough  46  ao., 
1  hone  can  in  the  given  time  plough  V  ao. 

.*.  12  horsM  can  in  the  giyen  time  plough  lA^^  ao., 

or  61i  a«. 

Ex.  (10).  If  16  horses  can  plough  a  oertain  quantity 
of  land  in  five  days,  how  many  horses  will  be  required 
to  plough  it  in  three  days  ? 

In  6  days  the  land  can  be  ploughed  by  16  hones ; 
In  1  day  the  land  can  be  ploughed  by  (6x  16)  honws ; 

In  8  days  the  land  can  be  ploughed  by — — ,  or  26  horses* 

8 

Note  T — In  siiuplo  quontious  ol'  this  kind  we  have  a 
ettpposition  and  a  demand.  Each  contains  two  kinds  of 
things  ;  in  the  supposition  the  magnitudes  of  both  kinds 
aro  given  ;  in  the  demand  a  magnitude  of  one  kind  is 
given,  and  tho  appropriate  corresponding  magnitude  of 
the  other  kind  has  to  be  found.  The  first  line  of  the 
lolution  contains  the  magnitudes  of  the  supposition  so 
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arranged,  that  at  the  end  of  the  Kne  we  have  that  kind  oj 
thingj  of  which  tlie  magnitude  is  required  in  the  demand. 
Thus  in  Ex.  (10)  the  order  of  the  supposition  is 
changed,  and  the  magnitude,  15  horses,  put  at  the  end 
of  the  line,  because  wo  have  to  find  how  many  horBes 
will  be  required  in  the  demand. 

Exampleg.  (l'^™^) 

(1)  If  a  man  walk  62  miles  in  4  days,  in  how  many  days 
will  be  walk  98  miles  ? 

(2)  If  12  men  reap  a  field  in  4  days,  in  what  time  will  82 
men  reap  it  f 

(8)  If  850  acres  of  land  cost  $61250,  what  will  278  acres 
cost  ? 

(4)  How  many  men  can  perform  in  12  days  a  piece  of 
work  wbich  16  men  can  perform  in  20  days  ? 

(6)  The  rent  of  17  acres  is  $297,  what  is  the  rent  of  86 
acres  ? 

(6)  If  a  man  walk  116  miles  in  8  days,  how  far  will  he 
walk  in  14  days  t 

(7)  A  farmer  sells  a  flock  of  270  sheep  at  1240  a  score, 
what  does  he  get  for  them  ? 

(8)  A  servant's  wages  being  $108  per  annum,  how  much 
ought  she  to  receive  for  7  weeks  ? 

(9)  A  clerk's  salary  is  £191.  12^.  Od.  per  annum;  what 
ought  he  to  receive  for  60  days  service  ? 

(10)  A  ship  performs  a  voyage  in  68  days,  sailing  at  the 
rate  of  6  knots  an  hour  ;  how  long  would  it  take  her,  if  slie 
Bailed  hc  the  rate  of  7  knots  an  bour  ? 

(11)  A  bankrupt's  effects  are  worth  $800,  and  bis  debti 
are  $1800  ;  what  does  he  pay  in  the  dollar  ? 

Note  II. — To  one  of  the  magnitudes  in  a  supposi- 
tion there  is  a  corresponding  inagniUido  of  the  same 
kind  in  the  demand,  and  thcso  uuigiiitudos  muHt  bo  ex- 
pressed in  units  of  the  same  denomination. 

Ex.  A  man  walks  1  m.  1  fur.  7  po.  in  20  minutcR;  how 
louR  will  he  take  to  walk  41  m.  2  fur.  12  no.  f 

Horo  I  Ml,  1  tur.  t  im).=;m.7  poles, 

and  41  m.  2  f»ir.  12  po.  =  13-212  i)olo8. 

Then  he  walks  .'{07  pob'S  i»  20  niiniitos  ; 
he  walks      1  polo  in  .-,{\  miii.  ; 
he  walks  13212  poles  m  ^^'^kU  *°  '"^'^m  "'  "^^O  min. 
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txampies  (Ixxxix) — continued, 

(12)  If  3  buslicls  of  wheat  bo  worth  $3.50  what  is  the 
worth  of  43  qr.  (5  bus.  ? 

(13)  If  15  yards  of  Kilk  cost  Sr).75  how  much  will  20  yd, 

1  ft.  cost  ? 

(M)  If  3    cwt.   3  qr.   cost  $27.,  what  will  bo  the  cost  of 

2  cwt. 

(15)  If  2  cwt.  3  qr.  7  lb.  cost  i:5  17s.  H\d.  what  is  the 
cost  of  0  cwt.  ? 

170.  Prohh  ms  involving  Fractions. 

Ex.  If  ^  of  an  estate  be  worth  $1500,  what  is  the 
value  of  I  of  the  estate  ? 

Since  f  of  the  estate  is  worth  $1500, 
i  of  the  estate!  is  worth  %^-:p. 
.  .  the  estate  is^orth  S^^i-'-?-^'  or  $:}500, 

Hence  i  of  the  estate  is  worth  $"*  ^A'ii2  or  $2800. 

Examples  (xc). 

(1)  If  ^  of  an  estate  be  worth  $7520 ;  what  is  the  value  of 
I  of  t/io  estate  ? 

(2)  A.  persons  owns  j{  of  a  sliip  and  sells  ^  of  his  share  for 
BTifir  ;  what  is  thn  value  of  the  ship? 

(3)  rf3;  lb,  of  tea  cost  I5.s.  3<i.  how  much  can  T  buy  for 
£i  '6.1.  10^' I. 

(4)  If  I'l  of  a  piece  of  work  be  don(>  in  25  days,  how  much 
will  b(>  done  in  11 J  days  ? 

(5)  A  man  walks  18  ni.  2  fur.  20  p(\  3J}  yd.  in  5^  lioun?. 
How  lon^  does  ho  take  to  walk  a  nu'le  n,nd  a  haH'? 

(G)  A  pentleman  posHessni<j;   i"*.,   of  an  estate  sold  ?  of  "i 

of  his  share  for  $('»03.12!  ;  what  would  };  of   i\    of  tlu'  estate 
sell  \hv  at  the  same  rate? 

(7)  If  the  carri;i,ji;'(' of  15-5  cwt.  of  {^^oods  for  00  miles  ri>st 
$3.10,  how  far  oujjlit  3.25  cut.  to  ho  caiiied  for  tlu!  samo 
money  ? 

(H)  What  is  tho  vahus  of  /,  of  V^  of  a  vessel,  if  a  person 
who  owns  -]\    of  it  sell  J  of  /,  of  his  share  for  $1400. 

I      (0)  When  tlie  ounce  of  t,'old  is  worth    i'3H'.l,  what  is  tht) 
cost  of  .04  lb.  ? 
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(10)  If  the  price  of  ciindles  8^  inches  long  be  9c?.  per 
haif-aozen,  and  that  of  candle*'  of  the  eame  thickness  and 
auality  lOj  inches  long  be  lid.  per  half-dozen,  which  kind 
do  you  adTise  a  ponton  to  buy  ? 

(11)  If  the  oarrJa^  of  60  owfc.  for  20  miles  cost  ^614^, 
what  weight  can  be  carried  th«  same  distance  for  £5^  ? 

COMPLEX  PROBLEMS. 

171.  We  now  proceed  to  oases  in  which  the  suppo- 
sition, exptPMBed  in  the  simplest  form,  contains  mort 
than  two  uMffnitHdes,  tho  demand  containing  the  same 
number  of  magnitndas,  all  of  which  are  given,  except 
one,  which  hafl  to  be  found. 

Ex.  (1).  If  12  horioa  can  plongh  96  acres  in  6  days,  how 
many  horses  will  plongh  64  acres  in  8  days  ? 

In  6  days  96  acres  can  be  ploughed  by  12  horses. 

In  1  day  96  acres  can  be  ploughed  by  6x12  horsea. 

In  1  day  1  acre  can  be  ploughed  by  *  -J/^  horses. 

In  8  days  1  aort  can  be  ploughed  by  ^-—H  horses. 
"  •  X  » t 

In  8  days  W  acioS  can  be  ploughed  by  •^--^AUL  horses 

.'.  the  number  of  horses  required  is  0. 

Sx.  (2).  If  86  bushels  of  oats  last  7  horses  for  20  days, 
kow  many  days  will  96  bushels  last  18  horses  ? 
•6  bushels  la«t  7  horses  for  20  days. 
1  bushel  lasts  7  hones  for  f|  days. 
1  bushel  lasts  1  horse  for  1-^Sl  days. 

M  busheU  la«t  1  horse  for  •-•J^^Jill  days. 

96  bushels  last  18  horses  for  •JI^L^~^JL  days. 
.*.  the  number  of  days  is  21^. 

EiampieB-    {x«i) 

(1)  If  40  »ores  of  grass  be  mowed  by  8  men  \n  7  days, 
how  many  acres  will  bo  mowed  by  24  men  in  28  days  ? 

(2)  If  $<»0  will  i-j-y  8  men  for  6  days'  work,  how  much 
will  pay  U2  men  for  24  diiy:^'  work  ? 

(i{)  It  a. rciiint'rit.  ()1  (•:<*.)  soldi^n'.H  rnii'^umc'  .'{51  (pirirfors 
of  wheat  in  1G8  (lay^  how  many  soldiers  will  consume 
1404  quarters  in  50  days  ? 
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(4)  If  two  hoxs68  eat  8  bushels  of  oMs  in  16  days,  how 
many  horses  will  eat  8000  quarters  in  24  days  ? 

(5)  If  a  oanrier  reoeive  |12  for  ihe  carriage  of  8  owt.  for 
150  miles,  how  much  ou^ht  he  to  receive  for  the  carriage  of 
7  owt.  8  qr.  U  lb.  for  50  miles  ? 

(6)  If  I  pay  #1.60  for  the  carriage  of  2  tone  for  6  miles, 
what  must  I  pay  for  the  carriage  of  12  tons  17  owt.  for  84 
miles? 

(7)  If  8  men  earn  I  US  in  4  days,  what  som  wUl  16  men 
earn  in  16  days  ? 

(8)  How  many  bushels  of  wheat  will  serve  72  people  8 
days,  when  4  bushels  serve  0  people  24  days  ? 

(9)  If  a  man  travel  160  miles  in  6  days  whan  the  days  are 
12  hours  long,  in  haw  many  days  of  10  hoars  each  will  he 
travel  600  miles  ? 

(10)  If  the  oarriafpe  o/  goods  weighing  6  owt.  2  qr.  12  lb. 
for  150  miles  come  to  $15.70,  what  will  l:«  the  ohargB  for 
carrying  four  waggon4oads  of  the  same,  each  weighing  7  owt. 
0  qr.  2  lb.,  the  same  distance,  there  being  112  lbs.  in  the 
owt.  ? 

(11)  If  $120  pay  16  labonrore  ftxr  i  days,  how  many 
labourers  at  the  same  rate  wiU  #27)j  pay  for  8  days  ? 

(12)  If  the  gftB  for  5  bomex's,  5  hours  every  day,  for  10 
days,  cost  $1.20,  liow  many  buiners  may  be  lighted  4  hours 
every  evening  f(5r  16  days  at  a  cost  of  $21.60  ? 

(18)  If  a  travolliug  party  of  three  spend  |190  in  4  v  '3ek8, 
how  long  will  1476  last  a  travolliug  party  of  five  at  the  same 
rate? 

(14)  If  it  cost  1120  to  keep  two  horses  for  five  months, 
what  will  it  cost  to  kee^p  throe  horses  for  eleven  months  ? 

(15)  If  it  cost  .£29.  7f.  6<i.  tu  keep  5  horses  for  C  weeks, 
how  long  may  8  horses  be  kept  for  £^0.  11«.  Bd,  f 

(16)  If  5  men  can  reap  a  field  of  12^  acres  in  8^  days, 
working  16  hours  a  day,  iu  what  time  can  7  men  reap  a  field 
of  16  aoroB,  workiug  12  hourt,  a  day  ? 

(17)  If  868  men  in  6  months  oor.suine  284  quarters  of 
wheat,  how  many  quarters  will  be  required  for  the  consump- 
tion of  079  men  for  8  months  axul  a  half  ? 

(18)  The  wages  of  5  mon  for  6  weeks  being  |815,  how 
many  weeks  will  4  men  woik  for  $281  ? 

(19)  If  7  niMU  mow  22  acre*  in  b  days,  working  11  hours 
a  (lay,  in  how  many  de-ys,  woikiu^  10  hours  a  day,  will  12 
men  mow  860  aores  ? 
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(20)  If  10  liorses  consume  7  bus.  2  pk.  of  oats  in  7  (lays,m 
wliiit  time  will  28  hort;es  conBunio  3  qr.  G  bus.  at  tlic  same 
rate  ? 

(21)  If  44  cannon,  firinp;  30  rounds  an  hour  for  3  hours  a 
(lay,  oonsuino  300  barrels  of  powder  in  5  days,  how  lonj^  will 
400  barrels  last  GO  cannon,  firing  40  rounds  an  hour  for  5 
hours  a  day  ? 

(22)  If  the  wages  of  20  men  for  54  days  amount  to  ii80  Os. 
Gd.  Iinw  many  men  must  work  12  days  to  receive  X'4()7  ? 

(23)  Wliat  must  I  pay  for  the  hire  of  4  horses  for  5 
months,  if  I  pay  i'18  for  the  hire  of  3  horses  for  a  month  ? 

172.    Problems  relating  to  Work  done  in  a  certain  time. 

Note.  I. — If  a  man  can  do  a  piece  of  work  in  7  hoursj 
the  part  of  the  work  which  he  can  do  in  1  hr.  will  bo 
represented  by  f, 

Ex.  (1)  ^  can  do  a  piece  of  work  in  5  days,  and  B 
cm  do  it  in  12  days.  How  long  will  A  and  B,  working 
together,  take  to  do  the  work  ? 

Here  j;  represents  tlie  part  ^  does  daily, 
and  -iV  rc]^  c3sents  the  part  li  does  daily ; 
.*.  ^  +  tV  repiosrnts  tli '  part  A  and  B  do  daily  ; 
.*.  thoydo  ^  Jin  1  day; 
.-.  tliey  do  -oV  i^  "iV  day ; 
.'.  thoy  do  the  whole  work  in  ^  days,  or  3-iV  days 

Ex.  (2).  A  can  do  a  piece  of  work  in  50  days,  Ji  in 
(K)  days,  and  (/  in  75  days.  In  what  time  will  they  do 
it,  all  working  togetlicr  ? 

Here  j^  +  o^o  +  7^  represents  the  part  they  do  daily ; 

.-.  they  do  '^ly,  or  ,\,\-,  or  ,\,  daily; 

.  •.  thoy  do  the  work  in  20  days. 

Ex.  (3).  A  can  rea])  a  field  in  4J  days,  and  li  can 
I'cap  it  in  5;i  days,  llow  long  will  they  take  to  reap  it, 
working  together. 
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.*.  tof^othor  they  do  -/,  +  iVi  ^»'  a. of  ''aily; 

.'.  tliey  do  j,\y  ot'tho  work  in  ,-|^  •^•'^y; 

.•.  they  do  tl\o  work  in  'I'll  days,  or  2|Vh  days. 

Ex.  (4).     .4  and  7»  do  a  pitujo  of  work  in  4  hours  ;  A 

Lud  0  in  .-VJ  hours ;  Ji  and  C'  in  5|  houis.     In  what 

time  can  A  do  it  alouc  ? 

A  aud  ii  can  do  ]  iu  an  hour. 
A  and  C  can  do  Y^^  in  an  liour. 
.  two  men  of  ^'sstrenfj^tli,  assisted  l)y  ]i  and  C  can  do 

k  +  "i^«  i'l  ^^^  lioar. 
Now  I*  and  (7  can  do  /u  in  an  liour. 
,'.  two  men  of  A's  strenf^tli  can  do  \  +  A  —  ;nf  hi  an  lionr, 
"•"  all  --  ;Hi)  or  Jil,  or  ;\  in  an  hour  ; 

.'.  A  can  do  ^f  in  an  hour; 
.'.  A  can  do  tlie  work  in  0  hours. 

Note  IT. — If  a  tap  can  fill  a  vessel  in  5  hours,  the 
part  filled  hy  it  in  1  hour  will  be  represented  by  ^. 

*•  Ex.  (1).  A  vessel  can  bo  filled  by  three  taps,  run- 
ninp:  separately,  in  20,  80,  and  40  minutes  respectively. 
In  what  time  will  they  fill  it  when  they  all  luu  at  the 
same  time  ? 

They  fill  ^V  +  ;t^o  +  A  ^^  tlio  vessel  in  1  mmute  ; 

.'.  they  fill  1+-'*  ±2,  or  ^V,  in  ^  minute  ; 

.'.  they  fill  tVo  ii^  ih  <^f  <^  minute  ; 
.*.  they  fill  the  vessel  in  \',P-  or  9,^;,  minutes. 
Ex.  (2).  A  bath  is  filled  by  a  pipe  in  40  minutes.     It 
is  emptied  by  a  waste  pipe  in  an  hcur.     In  what  time 
will  the  bath  bo  full  if  both  pipes  be  opened  at  once  ? 
One  pipe  fills  -4V  of  the  bath  in  a  minute. 
Tlin  otlier  empties  ^^  of  the  bath  in  a  minute. 
.'.  when  both  are  running,  A  —  A»  ^^  liir  0^  the  bath  is  fiUod 

in  a  miimto ; 
.*.  tho  bath  is  tilled  in  120  minutos. 

Examples,   (xcii). 

(1)  A  can  do  a  piece  of  work  in  6  hours;  B  can  do  it  in 
0  hours.    Tti.  what  time  will  thoy  do  it  it  they  work  together  ? 
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(2)  A  can  do  a  piaoe  of  work  in  86  days  ;  B  can  do  it  ill 
40  days  ;  C  can  do  it  in  46  dayi.  In  what  time  will  they  do 
it)  all  working  tog;ether? 

(8)  A  and  B  oan  r«ap  a  field  of  wheat  in  8  days ;  A  and 
Giad^  dari;  B  and  C  in  four  days.  In  what  time  oonld 
tiiey  reap  it,  all  working  together  ? 

(4)  If  three  pipei  fill  a  Tessel  in  6,  8,  and  12  minntea 
respeotiTely,  in  w^at  time  will  the  veaael  bt  filled  when  aU 
three  sire  opened  at  onoe  ? 

(6)  A  doet  A  of  a  pieoe  of  work  in  14  days.  He  then 
calls  in  jB,  and  tney  finish  ^\%  wor  ( ii^  2  days.  How  long 
would  3  take  to  do  the  who     w       by  himself? 

(6)  A  does  a  pieoe  of  work  •  ura,  which  is  twice  the 
time  B  and  0  together  take  to  '^  :t,  A  and  Ooould  together 
do  it  in  1^  hours.     How  long  wonld  £  ....  mo  take  to  do  it  ? 

(7)  A  can  do  a  pieoe  of  work  in  27  days,  and  B  in  16 
days;  A  works  at  it  alone  for  12  days,  R  then  works  alone 
6  days,  and  then  C  finishes  tlie  work  in  4  days.  In  what 
time  conld  C  hare  done  the  work  by  himself? 

(8)  A  cistern  is  filled  by  two  pipes  in  18  and  20  minutes 
respeotirely,  and  emptied  by  a  tap  in  40  miuutoB  ;  what  part 
of  it  will  be  filled  in  10  minutes  when  all  are  opened  at  the 
same  instant  t 

178.  Problm%8  relating  to  Clocks, 

The  minute-hand  moves  12  times  as  fast  as  the  honr- 
hand,  and  therefore  in  12  minutes  the  minute-hand 
gains  11  minute-diyisions  on  the  hour-hand. 

Ex.  (1).  Find  the  time  between  8  and  4  o'clock  when 
the  hands  of  of  a  watch  are  together. 

At  8  o'clock  there  are  16  minute-divisions  between  the 
hands ;  we  have  therefore  to  find  how  long  it  will  take  the 
minute-hand  to  gain  16  minute-divisions  on  the  honr-hand. 

The  minute-hand  gains  11  minute-divisions  in  12  min  ites ; 

1  minate-division  in  { f  minutos  ; 

15  minute-^i visions  in  — *-jV-  min. ; 

.*.  the  time  required  it  -^j—  miu.,  or  1^^  min.  past  8. 

Ex.  (2).  At  what  time  b(  tween  2  aiid  8  are  the  kandf 
of  a  clock  at  right  angles  to  each  other  ? 

When  the  hands  are  at  right  angles  there  is  a  apaoe 
of  16  minnte-divisions  between  them. 
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Hence,  since  at  2  o'clock  there  are  10  minnte-divis- 
ions  between  the  hands,  we  have  to  find  how  long  it 
will  take  the  minute-hand  to  gain  10  +  15,  or  25  min- 
ute-divisions on  the  hoiu'-hand. 

The  miQai«-ha>nd  gftine  11  minute- divisioni  in  12  minntes ; 

1  minute-division    in  44  minutes ; 


S5  minuie-diviiionB  in 


a«x  11 


-jy-  mm. ; 


.*.  tii«  time  required  is 


«fixH 

fi 


min.,  or  27 jj  min.  past  2. 


Ex.  (8).  At  what  Umei  between  6  and  7  are  the 
hands  of  a  clock  at  right  angles  to  each  other  ? 

Twice  between  6  and  7  this  will  occur  :  first,  before 
the  minute-hand  has  overtaken  the  houi'-hand ;  second- 
ly, after  the  minute-hand  has  passed  the  hour-hand. 

Now,  since  at  C  o'clock  there  are  80  minute-divisior 
between  the  hands,  we  have  to  find  : 

First,  how  long  it  will  take  the  minute-hand  to  gtun 
BO— 16,  or  16  minute-divisions  on  the  hour-hand. 

Secondly,  how  long  it  will  take  the  lainute-har  i  to 
gain  80-M6,  or45  minute-divisioni  on  the  hour-Ld.nd. 

The  process  in  eacli  case  will  be  similar  to  that  in  the 
preceding  examples,  and  the  results  are  16^  min.  and 
49^  min.  past  6. 

Ex.  (4).  Find  tlie  time  between  7  and  8  o'clock  when 
the  hands  of  a  watch  are  opposite  to  each  other. 

When  the  hands  are  opposite  there  is  a  space  of  80 
minutes  between  them,  and  at  7  o'clock  there  is  a  space 
of  85  minutea  between  the  hands. 

Hence  in  this  case  we  have  to  find  how  long  it  will 
take  the  minute-hand  to  gain  a  epaoe  of  86—80,  or  6 
minutes  on  the  hour-hand. 

The  process  will  be  similar  to  that  in  the  preceding 
examples,  and  ihe  result  is  6^  min.  past  7. 

FiTawpke-    (x«iii) 

At  what  time  are  the  hands  of  a  watoh  together  be- 
tween the  hours  of 


:  ill' 


ii 


1 


i< 


}•■'**'' 


ri 
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EXAMINATION    PAPERS. 


a)     4  and  5.  (2)     6  aucl  7.  (3)     9  and  10  ? 

At  what  time  are  tlio  Lands  of  a  watch  at  right  angles 
to  each  other  between 

(4)     4  and  5.  (5)     7  and  8.  (6)     il  and  12  ? 

At  what  time  arc  the  hands  of  a  watch  ox)posite  to 
each  other  between 

(7)     1  and  2.  (8)     4  and  5.  (9)     8  and  9  ? 

EXAMINATION  PAPERS, 

I. 

(1)  If  for  a  given  sum  I  can  have  1200  lbs.  carried  30 
niilos,  liow  many  pounds  can  I.  have  carried  24  miles  for  tlio 
same  sum  ? 

(2)  II"  -^  of  a  ship  bo  worth  !B13050,  what  is  the  value  of  (^ 
of  the  sliip '? 

(3j  .i.  silver  tankard  wei^'lis  i  lb.  10  oz.  ;  what  is  its  value, 
when  a  dozen  spoons,  weiiL,'liing  84  oz.  each,  are  worth  ^54? 

(4)  A  man  S])ends  SOI. 00  every  85  days,  and  saves  |400  a 
year.     What  is  his  annual  income  ? 

(5)  When  the  income-tax  is  OtZ.  in  the  £  a  man  pays 
,t*15  76'.  Gt/. ;  what  is  his  income  ? 

II. 

(1)  A  mans  income  is  reduced  from  :i^2720  to  #2040.06 
wluMi  lie  has  paid  his  income  tax.  What  is  his  tax  on  the 
dollar'? 

(2)  If  10  horses  and  182  sheep  can  be  kept  8  days  for 
111202,  what  sum  will  la-op  15  horses  and  148  sheep  for  the 
same  tim(\  supposint^  5  horses  to  cat  as  nmcli  as  84  sheep? 

(3)  A  m;ui  ro('(  ives  75  c(>)its  in  the  dollar  of  what  was  duo 
,to  him  and  thereby  loses  ^002.10.     What  was  due  to  him'? 

(4)  If  15  men  cau  ])oi'r(inu  a  i)ioco  of  work  in  22  days, 
how  many  men  will  ihii  h  another  piece  of  v/ork  4  times  as 
lar<^n>  in  a  lil'th  jjart  of  the  time  ? 

(5)  If  72  men  dijj;  a  trench  in  03  days,  iu  how  many  days 
^vill  42  menjlig  another  trench  three  times  as  great '? 

III. 

(1)  The  wa^M'S  of /I  and  //  lo-^'cthci*  {ov  7\  diiys  amount  t« 
the  sauK'  sum  as  the  ua,i(('S  of  A  alone  for  12'^  (la,vs.  For 
how  many  days  will  the  sum  pay  the  wages  of  B  alono  ? 


to 


a 
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(2)  If  100  men  «an  perform  a  piece  of  work  in  80  days, 
how  many  men  can  perform  another  piece  of  work  thrio«  M 
large  in  one-fonrth  of  the  time  ? 

(8)  If  6  men  or  7  women  can  do  a  piece  of  work  in  87 
days,  how  long  will  a  piece  of  work  twice  aa  great  occupy  7 
men  and  6  women  ? 

(4)  Two  persons,  A  and  B,  finish  a  work  in  20  days, 
which  h  by  himself  could  do  in  50  days.  In  what  time 
could  A  finish  it  by  himself?  How  much  more  of  the 
work  is  done  by  A  than  B  ? 

(5)  If  a  oiBtcru  when  full  of  water  can  be  emptied  in  16 
minuteb  by  a  pipe,  and  when  empty  can  be  filled  by  another 
in  20  minutes  ;  if  the  cistern  be  full,  in  what  time  can  it  be 
emptied  by  both  pipes  being  opened  at  the  same  time  ? 

IV. 

(1)  A  and  B  can  do  a  piece  of  work  alone  In  16  and  18 
days  respectively  ;  they  work  together  at  it  for  8  days,  when 
B  leaves,  but  A  continues,  and  after  8  days  is  joined  by  (7, 
and  they  finish  it  together  in  4  days.  In  what  time  would 
0  do  the  work  by  himself  ? 

(2)  If  a  man  can  do  treble,  and  a  woman  double  the  work 
of  a  boy  in  the  same  time,  how  long  would  9  men,  16  women, 
and  18  boys  take  to  do  double  the  work  which  7  men,  12 
women,  and  9  boys  complete  in  250  days  ? 

(8)  A  and  B  walk  to  meet  each  other  from  two  places  100 
miles  distant.  A  walks  6  miles  an  hour  and  B  four  miles 
an  hour.  At  what  point  on  the  road  do  they  meet,  and  at 
what  two  times  are  they  fifty  miles  apart  from  each  other  ? 

(4)  A  watch  which  is  10  minutes  too  fast  at  noon  on  Mon- 
day loses  8  min.  10  sec.  daily.  What  will  be  the  time  indi- 
cated by  the  watch  at  a  quarter  past  10  on  the  morning  of 
the  following  Saturday  ? 

(5)  A  watch  set  accurately  at  12  o'clock  indicates  10  min. 
to  5  at  6  o'clock.  What  is  tlie  exact  time  when  the  watch 
indicates  6  o'clo;^k  ?  If  it  indicated  10  minutes  past  6  at  6 
o'clock,  what  would  be  the  exact  time  when  th«  hands  indi- 
cated 6  o'clock  ? 

V. 

(1)  A  laborer  a^eed  to  work  for  60  days  on  this  condition  : 
that  every  day  he  worked  he  should  receive  |2,  and  for 
every  day  he  was  idle,  ho  phould  pay  $1.50  for  his  board. 
At  the  expiration  of  the  time,  he  rsoeived  192.  How  manj 
days  di4  at  work  ? 


\. 


./.^ 


.>-! 


(5)  ▲  pieo«  of  work  ean  be  done  in  a  day  of  Hi  hoTiri  by 
t  men,  or  6  women,  or  18  boyi ;  in  what  time  ooold  it  be 
done  by  1  man,  8  women,  and  8  boys  together  ? 

(8)A.  eiatem  hai  two  eapplyiug  pipes  A  and  B,  and  a  tap 
0,  When  the  oiBtem  is  empty,  A  and  B  are  turned  on,  and 
it  if  Med  in  4  honn ;  then  B  is  shut  and  0  tamed  on,  and 
the  oiitem  ia  quite  emptied  in  40  hoars ;  when,  lastly,  A  is 
■hut  and  B  turned  on,  and  in  60  hoars  afterwards  the  oistem 
Ib  again  filled.  In  what  time  eonld  the  oiatem  be  filled  by 
eadi  of  the  pipei  A  and  £,  singly  ? 

(4)  A  elook  if  let  at  18  o'olook  on  Saturday  night,  and  at 
Qoon  on  Tmeeday  it  is  8  minutes  too  fast.  Supposing  its 
rate  recular,  what  will  be  the  true  time  when  the  clock 
itrikei  four  on  Thursday  afternoon  f 

(6)  A  eontraotor  engages  what  he  considers  a  sufficient 
number  of  men  to  execute  a  piece  of  work  in  84  days ;  but 
he  asoertaiai  that  three  of  his  men  do,  respectively,  ^,  f ,  and 
I  less  than  an  aTcrage  day's  work,  and  two  others  \  and  tv 
more,  and  in  order  to  complete  the  work  in  the  14  weeks, 
he  procures  the  help  of  17  additional  men  for  the  84th  day. 
How  much  less  or  more  than  an  average  day's  work  on  tiie 
part  of  these  17  men  vk  required  f 


ZXI.    Simple  Interest 

174.  iNTsmuT  ifl  that  which  is  paid  by  one,  who  bor* 
cows  money,  for  the  use  of  tke  money. 

The  money  lent  is  called  the  Pkinoipal. 

The  Borrower  agrees  to  pay  at  what  is  called  a  certain 
Batb  of  interest,  which  is  usually  reckoned  by  the  sum 
paid  for  the  use  of  $100  for  1  yeai'.  Thus,  if  I  borrow 
$500  for  1  ye«r,  and  agree  to  pay  $25  for  the  use  of  the 
mon^,  I  am  laid  to  borrow  at  the  RaU  of  6  per  cen 
per  awMMM,  that  is,  I  agree  to  pay  $5  for  the  use 
•yery  $100  in  the  loan  at  the  end  of  the  year. 

The  sum  made  up  of  the  Principal  and  Intteresi 
added  together,  is  called  the  Amount  at  the  end  of  the 
time  for  which  the  money  is  boriowed. 

175«  The  solution  of  questions  relating  to  Interest 
depends  on  precisely  the  same  principles  as  those  ex- 
plained in  the  last  Section,  and  it  is  only  because  of  the 
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necessity  of  explaining  technical  terms  ^'  at  tnore  is  any 
occasion  to  separate  this  or  the  '  \^  eeding  Sections 
from  Section  XX. 

For,  just  as  we  reason  about  the  q   .stion 

What  must  I  pay  ff^i'  tho  liiro  of  4  horses  for  ')  months,  if 
I  pay  $18  for  tlio  liiro  ofo  horses  for  a  montJi? 

SO  do  wo  reason  about  the  question 

"What  must  I  pay  for  the  use  of  $550  for  3  years,  if  T  pay 
$5  for  tlio  use  of  .i^lOO  for  a  year^ 

Ex.  (1).     To  find  the  Simple  Interest  on  $2075  for  . 
3  years,  at  8  per  cent.,  we  reason  thus  : 

Interest  on  $100  for  1  year  is  $8 ; 
on  $1  for  1  year  is  $j5^  ; 

on  $2()75  for  1  year  is  ^^^-lil.; 

^  loo 

on  $2075  for  3  years  is  $^^-^  "^I^lH- 

■^  100  » 

.*.  the  interest  is  $042. 

Hence  we  derive  tlio  following  Rule : 

MuUiphj  the  Principal  by  the  Bate  per  Cent.,  and  thfi 
result  I'll  the  Time  eu'pres.sed  in  years,  and  divide  the  pro- 
duct by  WO. 

The  process  stands  thus  : 

$ 
2075 
8 


21100 
3 

$042.00 
c'o  tlio  interest  is  $042. 

Ex.  (2).  Find  the  interest  on  $3200  for  2  years  and 
7  months  at  7i  per  cent. 


m 


i 
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Since  7  months  is  ^.^  of  a  year  tlio  Unio  is  2/,,  years. 
Interest  on  ^100  loi-  1  yen*  is  :ii«7./>i). 


"  $«1       for  1  y(;;ir  is  :? 

^aiJOOfor  1  ve."-is  ^ 


7  •  T)  0 
1  UO 

:!  2  »»  O  '■  7 .  M> 

loo 


(( 


$32()0for2iVyi^^:irsisliiV  X  .^^""""' ^••'■"' 


1  U  0 


.  ,t  1  X  ;i  ■•  o  0 


V  ~     r 


I   .'   X    1  0  0 


.-.  llie  inloroHfc  is  1f(W(). 

Vi\.  (H).  l^^ind  the  iutorost  on  SKM  ITS  from  »I;ini  a,i"y 
2Hth,  1H7(;,  to  Sept.  loth,  J,S7<;.  ntd  [>.•.•  ct>..>t. 

Tlie  nnmh(u-  of  days  Ix'twt  on  January  'JMtli  jin.l  Sopt. 
15t]»  is  iilll,  and  2'U"  da/:-!  is  l^jll  of  a  >v:u'. 

Interest  ='•";  J«  ?^  "x!;  ill-  If  ns.ll.ll<)i>. 

NoTR  I — In  calenlatinfT  tlio  nnnih(>r  of  days  Ixtwt'OM 
two  <i[iven  days  of  tlio  year,  tlio  nilo  i.s  /t»  iiir/icfr  din!  a/ 
ihcm  mihf  in  the  eak;idation.  Thti.s  from  Jiu.  4  i  >  .l;in, 
9  will  be  5  days. 

In  the  ]>re(,  Mlini:^  exami)le  if  we  mnUipIy  nnmeiatoa 
and  denominator  1)V  i^i  wo  have 

7^)1)0 

Tlence,  in  comi^ntin<jf  tlie  intt>rest  for  any  nnmher  of 
days,  wv.  )•  ve  the  lonowi))".;  jnle  : 

MuUifihi  t!ir  rrhicipai  1)1/  fin\'<'  tin'  nttt\  (Uhl  tlw  rrsuJt 
In/  ihi'HKiiilxr  of  (lai/n  and  diridr  (he,   jirotlHct   />;/    7'i()00, 

"When  the  Princijial  is  not  very  larpfo  ihe  division  is 
most  icadily  elTert(Ml  hy  dividing  the  product  hy  H,  the 
quotient  ])y  10,  nfid  the  n(>w  quotient  by  10,  and  nddin,'^ 
these  quoti(>nts  and  tlie  product  toge*'.i  and  pointing 
olT  five  placf!s  of  decimals. 
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Tims'.  Fiiul  tlio  iutere^  oi  .i^lOOO  for  121   (lavs  at 
B  i)or  ceuli. 

eiooo 

10 

IGOOO 
121 


«  '  1930000 
C4r;ai 

e20'r.2;ii>() 

Biiico  THOOO  incronsful  by  \  of  itsolf,  .,*o  <^f  itself,  and 
,J^  of  itsoif  iDucoaius  1 000 JO. 

Thus,                             \ 

I*,  of  ,»o 

7.^.000 

101)010 

and  considering  this  a.s  100000  Ihc  reason  for  tlio  aTjovo 
proccHH  isi  cviciout. 

NoTK  11.—  In  acfnnl  piacti^^o  llin  timo,  wlion  n^t  an 
exact  number  of  years,  is  aiways  expiossod  in  ^/"//s",  oi 
in  years  and  ihnjH. 

Examples.  (\civ). 
Find  the  Bimplo  interest — 

(1)  t)n  1^27o0  fur  fi  yoarg  at  5  per  cnnt.  per  aiinnra. 

(2)  On  t'<''025  I'lH"  -i  yens  nt  H  jxt  coiit.  per  aiunnn. 
(IJ)  Oil  tf27i  (>  lor  G  y(>!n's  nt  71  per  (vnt.  ))('»•  uiinuin. 
(4)  On  ^HS'J.")  i't>r('>.l  years  iit  H  jxi*  ct'iit.  ])i'i'  innmni. 
(fi)  On  iff  1  lOO  lor  1 1,  iiionllis  nt  *.l  ])<  r  cent,  per  jiiiiuim, 
(0)  On  $'.M2r)  r()i'7H  (luvrt  jit  8  per  cent,  jxt  aMimm. 

(7)  On  IfiV.mnVoni  Nov.  23,  lb7('),  to  April  7,  JH77,  at  7i 

]>('r  cent.  p(  r  jniimnv. 

(8)  On  i;20l  17^.  Id.  from  Aug.  W  to  Jan.  9  at  5  por  cont. 

176.  "^Vo  liavo  explained  liow  to  find  tlio  Interest 
(and  Amount)  ^vlien  the  J*rinci|\'il,  Kaf*^  and  ^rinio  are 
given.     Wo  eliall  now  explain  liow  to  find  the  Kate,  or 


f 

I 


i 


W: 


if  I 
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rime,  0).'   I'i  I  lie,  1 1  nil,    .v'licn  ilio  otlicr  two  aiul  also  tl:0 
[iitoio.st  (f)r  Amount)  are  given. 

Ex.  (1).  At  wliat  Rato  percent,  will  ^^520amolm]C  oO 
5^8()()'8()  ill  9  years  ? 

As  the  rate  is  the  interest  on  §100  for  1  year,  to  find 
I li'j  rate  wc  must  find  tiic  interest  on  ."^100  ior  1  year. 
ITovo  inloi-ost  =-=:  $800.80 -i?r)20:r:.siH()  80, 
Tims,  iho  iiiioiost  on  }i5r>'2l)  for  0  years  \>i  i;:',-2H0„80  ; 


tlio  interest  on  $520  for  1  year  is  S 


'_•  rt  o .  8  o 


on  $i  lor  1  year  is  $ 


•-'  fl0.8(» 
.■>  J  0  X  i> 


on  $100  for  1  ycnr  is  iJ 
Kato  required  is  G  per  ccul. 


1  0(^  X  'J  s  0  '.i  t) 


.",  'J  0  X  U 


=  S0 


,„>yjf 


Kx.  (2).  In  what  Time  will   the   Interest  on  $8'.)0 


auionnt  to  ijl20  at  5  per  cent. 

.lnt(M'est  on  8!3()U  i:>v  1  year  is  8 


1  <;  n  y  ft 
1  ;» o 


or  t}«18- 


Then,  siiuM;  $18    is  ilio  interest  for  1  year, 
$1       is  tlio  iiiLerest  for  -"^  ,>car, 
ff12()  is  ii.o  nnciost  for  W  y'-'ar,  or  7  yearn. 
.*.  Time  r(  tpiired  is  7  yuars. 

Ex.  (3).  Wlmt  Trineipai  will  amount  to  S080  iji  8 
years  at  7}  per  cent.  ? 

Inlorcst  on  $100  f(>r  3  yonrs  ut  7.J  per  cont.  is  $22',50, 
.*.  $12'2..'j()  is  tlio  amount  whicli  has  for  its   i'riiicipal  $100; 

$1  is  the  amount  wliicli  lias  for  ils  ri-Incii)!il  $    "^''*— 

^!)H0  in  the  amount  whicli  has  for  its  PrincinaU"  ^  '"<  '  "«1 
or  Jy800. 

.*.  Principal  rofiuiiod  is  $800. 

Kx.  (4).  At  what  rate  will  any  euni  triide  itself  in  20 
years  at  simple  niterest  ? 

Here  the  interest  is  twice  the  riiiiei[)al. 

'IMniR  tlio  interest  on  llie  I'liiu'ipal  foi  20yeai:us  2  k  Tiin- 
cipiil; 

...        ,        ^1      ,.  .     .        -      .               2  X  rrincinal 
.*.  mt(!rost  on  the  rrmcipul  for  1  ,\(^firis  oi\     — 

,  ,        ,        a.i  r     ■,  '-^  ><  rrineipal 

interest  on  $1  for  1  year  is  ,,-•        ■  n   :r. 

•^  Prmeipal  X  2() 

on  flOO  fo!  1  year  1n       ,,  ■      •     ,       .,,       -10. 

r!inen>'il  X  20    , 

J     .'.  Kate  renunedis  lo  pur  cuut. 
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Eiamplfif.    (xav) 


TO 


(1)  At  what  r&te  will  the  intorMt  on  ^OHQ  for  15  years  b« 

•220.06? 

(2)  In  what  tim«i  wiU  1700  ikinoant  to  g020.60  at  6  per 
oeat.  7 

(8)  What  sam  will  amonui  to  11826  in  8  monthi  at  9  per 
cent.  ? 

(4)  The  interest  on  a  sum  of  money  for  12  years  at  4i  per 
oent.  is  $202.50 ;  what  is  the  sum  ? 

(5)  In  what  time  wiU.  any  cam  doable  itself  at  6  per  oent. 

simplo  interest  ? 

(6)  What  must  be  the  rate  per  cent,  that  the  Interest  at 
the  end  of  16  years  ti  months  may  be  c(|ual  to  se?en-eighthB 
of  the  sum  lent  ? 

(7)  A  sum  of  money  amounts  in  ten  year?  at  7  p«r  cent, 
to  $1276 ;  in  how  many  years  will  it  amount  to  $1400.26  ? 

(8)  The  sum  of  $600  is  borrowed  at  the  beginning  of  the 
year  at  a  certain  rate  per  cent.,  and  after  9  moiitlis  #400 
more  is  borrowed  at  double  the  previous  rate.  At  the  end 
of  the  year  the  interest  on  both  loans  is  $B6 ;  what  is  the 
rate  at  which  the  first  sum  was  borrowed  ? 

(9)  In  how  mauy  days  will  the  interest  on  £MS.  6t.  9d. 
be  ^£4.  (U.  lOd.  at  6^  per  cent  ? 

(10)  If  Mtm.  17*.  M.  be  loaned  for  125  days  and  then 
amount  to  £606.  iSi.  9c2.,  what  was  the  rate  ? 

(11)  The  interest  on  18000  for  ou«  diky  is  12;  find  the 
rate  per  oout.  per  annum. 

(12)  bought  6000  huBhels  of  wheat  at  11.26  abasliel,  pay- 
able  in  C  mouths;  I  immcdi«Ltdly  rtializeC  for  it  at  11.20 
or-sh,  and  put  the  money  out  at  interest  at  10  per  <  nt.  At 
the  appointed  time  I  uaid  for  tlio  wheat ;  did  X  gam  or  lobe 
by  the  transaction,  and  how  much  ? 

(18)  The  mterest  on  a  sum  of  money  at  the  end  of  6^ 
years  is  throo-eighUis  of  the  sum  itt:j(3lf ;  what  rate  per  cent. 
was  charged  ? 

(14)  A  sum  of  money  at  simple  interest  has  in  44  years 
amoonted  t(>  I7tt6,  the  rate  of  lutorcmt  boing  5  per  cent,  per 
aanam  ;  what  wae  the  sum  at  first,  and  in  now  uuuij  ytv § 
fltr«  will  it  amount  to  11140  y 

(16)  Th«int«roKt  on  $18(M>,  loaned  on  lUy  Itth,  tA  H  per 

Ottut.  per  annom  in  |87.90$  ',  oa  whttt   lay  w«s  tke  mMisy 
Mtvcusd  t 
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PARTIAL  PAYMENTS 


177.  -1  partiiil  payment  i^  tho  payment  of  a  V9xi  ot 
the  aur?!'  uue  on  a  note  or  bond.  When  pai'tial  pay- 
menta  r^o  made  they  are  endorsed  on  the  note  or  bond. 
To  coxnpiito  the  interest  on  such  a  note  proceed  accord- 
ing  to  the  following  rule  : 

Compute  tJie  interest  on  th^  principal  to  tha  time  of  the 
first  pay?nerU,  arid  if  this  j)ay7tient  exceed  the  interest  then 
due  add  Die  interest  to  tits  principal^  and  from  the  sum 
take  the  payinent ;  the  remainder  ufill  form  a  new  princi- 
pal with  which  proceed  at  before. 

But  if  the  payment  he  less  than  the  interesty  compute  the 
interest  <m  the  j/rincipal  to  tJis  time  wlien  the  aum  of  the 
payments  studl  first  eqtuil  or  exceed  t?ie  interest  due  ;  add 
tlie  interest  to  the  principal^  and  from  the  sum  subtract 
tJie  sum  of  the  payments,  and  treat  the  rcTndinder  om  a 
new  principal. 

This  role  proceeds  on  the  gronnd  that  in  all  cases 
the  ptiyment  should  be  applied  first  to  the  interest  due, 
then  to  the  principal,  and  that  the  principal  remains 
unchanged  until  the  sum  paid  exceeds  the  accrued 
intoreut. 


Ex.  (I).  14000. 


TottONTo^  «  jiie  '.,  1872. 


Two  years  after  date  T  promise  to  pay  William  Smith, 
or  order,  four  thousand  dollars,  for  value  received,  with 
interest  at  7  per  cent. 

EtOHABD   PaYVxISLL. 

On  tills  note  were  the  following  endorsements : 

Sept.  15,  1872,  Four  hundred  and  fifty  Dollars, 

r.,0.  15,  1872,  Fifty  Dollars. 

Mat.  1,  1873,  Five  hundred  Dollars, 

Jrn,   1,  1874,  One  thousand  DoUoi*! 
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Vrindyf'  .mint«T««t  June  i,  ltJ7a...  ..,..,..  $4000  00 

Interest  u  ^tapt.  16,  1872 80  89 

Amount  $4080  89 

Less  Igt  payment  450  00 

Bemainder  for  »  new  principal  $36^0  89 

(  Interest  from  Sept.  16  to  Dec.  li>,  18V2,  is  ) 
I      $63.44,  which  oxceeods  the  ptiymont.          J 
Interest  from  Sept.  16,  1872  to  March  1, 1878 117  20 

Amount  $3748  09 

Less  the  som  of  the  2nd  and  3rd  payments       5o0  00 

Remainder  for  a  new  principal  13198  09 

Interest  from  March  1, 1873  to  Jan.  1,  1874    186  47 

Amount  $8381  56 

Less  payment  Jan.  1,  1874 1000  00 

Remainder  for  a  new  principal   $2384  56 

Interest  from  Jan.  1  to  June  4,  1874 70  94 

Balanoe  dne  June  4,  1874   $2455  60 

Exampleg.  (xoyi) 

(1)     11600. 

HamUton,  Jan.  1,  1877. 

One  year  after  date,  we  promise  to  pay  B.  White,  or 
order,  fifteen  huudrod  dollars,  with  interest.  A^alue 
received. 

Geobob  Bbown  &  Co. 

The  following  payments  were  made  on  this  note : 

March  16,  1877,  $100;  June  18,  1877,  $400;  Sept. 
1,  1877,  $200. 

What  wan  due  Jan.  1,  1878,  iutorost  at  6  per  cent  ? 

(S)     $8600. 

Belleville,  March  16,  1876. 

For  Yftlne  received.  w«  jointly  and  ueveriUly  promise 
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III 


to  pay  Wm.  Smith,  or  order,  throe  iboiisajid  five  hun- 
dred dollars,  with  interest. 

Jamxs  JoNxg  k  Oo. 
Endorne  I  as  follows  : 

Juiie  1,  1876,  $800;  Sept.  1,  1876,  $100;  Jan.  1, 
1877,  $1600;  March  1,  1877,  $800. 

What  was  due  May  16,  1877,  interest  at  6  per  cent.  ? 
(8)     $1200. 

Toronto,  Oct.  16,  1859. 
One  year  from  date  we  promise  to  pay  James  Smith, 
or  order,  twelve  hundred  dollars,  for  value   received, 
with  interest. 

WiLDBB  A  Bon, 
Endorsed  as  follows : 

Oct.  16,  1860,  $1000;  April  15,  1861,  $200. 

How  much  remained  duo  Oct.  16,  1861,  interest  at  6 
per  cent.  ? 

XXn.   Compoimd  Interest 

178.  Compound  Interest  is  tliat  which  is  paid,  not 
only  for  the  use  of  the  ^triglaal  sum  lent,  but  also  for 
uee  of  tk6  intfTMi  ft3  it  becomes  due. 

The  interest  on  $600  f  r  1  year  at  4  per  cent,  is  $20. 

Jf  then  $500  be  lent  &i  Compound  Interest  for  2 
yeatif  at  4  per  oent,  the  Interest  for  the  fini  year  is 
$20. 

Now,  as  *he  borrower  har?  \o  pay  for  the  use  of  tliis 
$20,  the  Iniereft  for  tho  9«c4ind  year  must  be  calculated 
on  $620. 

D*moe  Interest  for  iwoor^d  y«ar  »  |*  J-???*  =120.80. 

To  put  the  ni&ttor  in  »«>  moro  simple  way,  we  have 
supposed  the  tH»rr<mk'.r  ^/»  m'^WM  tlie  interest  due  at  the 
end  of  tiie  first  yeai%  ^ut  «he  £  masoning  will  be  the  same 
if  we  uuvpose  the  Umiw  to  ra£^i%s$  the  interest  at  tlie  end 
of  the  mrat  year,  and  to  pnt  1%  out  immediately  at  the 
same  rate  of  interoist. 

179.  We  mar  ^aloulato  Compound  Interest  by  the 
following  ml* : 
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Find  the  interest  /or  the  firH  fear  :  add  it  to  the 
original  principal :  call  the  resuU  the  Second  Principal : 
find  the  intereet  on  this  for  the  second  year  :  add  it  to  the 
second  principal:  caU  the  result  the  Third  Principal i 
find  the  interest  on  this  for  the  third  year^  and  so  on. 

Ex.  (1).  Find  the  Compound  Interest  on  $7500  fo*= 
8  Tears  at  4  per  cent. 

17500  if  ih«  Frinoip&l  for  the  fint  yeiur. 


$800.00 
Ttie  intereei  for  the  fi/rst  year  is  1800. 
Add  this  to  the  Original  Prinoipal,  $7500. 
Then  17800  if  the  Prinoipal  for  the  second  year. 


1312.00 
The  interest  for  the  teoond  jeta  is  1813. 
Add  this  to  the  Second  year's  prinoipal,  $7800. 
Then  18112  is  the  Principal  for  the  third  year. 


1824.48 
The  interest  for  the  third  year  is  $824.48. 

/.  Oompouud  intev6«t  required  is 

♦800H-$812-f  1824.48=  1986.48. 

If  the  A  mount  at  Compound  Interest  b6  required,  add 
tlie  ori^nal  Principal,  $7500,  to  the  Compound  Inter- 
est, $U8G.48. 

Then  Amount  required  =$9486.48. 

Vjx.  (2).  What  is  the  compound  interest  of  $!<i50  foi 
2  years,  at  7  per  cent.  ? 

1250         Prinoipal  for  1st  year. 
•250X0.07  — =       17.50     Interest  for  the  lat  year. 

2G7.50     Prinoipal  for  2nd  year. 
•207.50 X 0.07  «=       18.725  Interest  for  the  2d  year. 

286.225  Amount  at  Com.Int.forajra. 
First  IMncipal^  260.00 

•8«.2a6  Com.  Int.  for  1  yean. 
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Examplei.    (zorii) 
Find  the  Oompound  Interest  on 

(1)  ♦ST.'J  for  8  yewB  at  5  per  cent. 

(2)  $664  for  4  years  at  7  per  cent, 
(8)  ♦1154.87  for  4  years  at  6  per  oeni 
(4)  $740  for  5  years  at  7  per  cent. 

Note  I. — When  tlie  Compound  Interest  is  required 
for  8^  years,  it  is  usual  to  Imd  the  compound  interest 
for  the  whole  of  the  fourth  year,  and  take  half  the 
result  as  the  eomponnd  interest  for  the  half  year.  This 
really  implies  that  the  interest  is  paid  lialf-yearly,  but 
the  approiimawiOD  does  not  differ  much  from  the  exact 
truth. 

180.  The  process  for  finding  the  Amount  of  a  sum  at 
Compound  Infarest  may  be  presented  in  a  very  brief 
and  neat  form  as  follows : — 

If  the  rate  of  interest  be  4  per  cent., 
/-.T^ount  of  1100  at  the  <?nd  of  1  year  is  $104, 
of  $1  at  the  end  of  1  year  is  |2|  of  |1. 

Hence  it  follows  that 

Amount  of  any  mm  at  4  per  cent,  in  1  year  «s  ^gf  of  thai 
nun. 

Again, 

Amount  for  iecond  yei     =48^  of  amount  for  the  first  year; 
*'.  Amount  of  any  aum  at  4  per  cent,  in  2  years 

==  -ill  of  HI  of  that  sum. 
Suppose,  then,  we  have  to  find  the  amount  of  $540 
in  8  years  at  4  per  cent,  compound  interest. 

The  amount  is  HI  of  i^t  of  \il  of  $540 
==  $540  X  (1.04) » 
=  $607,426. 

From  the  above  example  it  will  be  noticed  that  the 
amount  of  $1  for  a  year  at  4  per  cent,  is  raised  to  the 
power  indicated  by  tlie  number  of  years  for  which  com- 
pound interest  is  to  be  calculated.  Hence  we  have  the 
following  rule: — 

To  find  the  ium  to  wMeh  any  principal  tcill  amount  if 
p%i4  out  to  Compound  Intereai  at  a  given  raU  in  a  tfiven 
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mtmber  of  years,  find  ih«  amount  of  $1  for  a  year  at  ike 
given  rate,  raise  that  sum  to  tJie  power  which  is  denoted  by 
the  given  number  of  yean,  and  multiply  the  reeidt  by  the 
number  of  dollars  in  the  given  principal, 

Ex.  (1).  Find  the  amount  of  $860  in  three  years  at 
6  per  cent,  componud  interest. 

The  Amount  =  $860  X  (l-06)« 
=  $850  X  1  191016 
=  n012-868. 
The  Oompoond  Interest  ==  $1012-36 -$850 

=  $162.86. 

Note  m. — When  the  number  of  years  is  large  the 
student  is  recommended  to  employ  the  contracted 
me^ihod  of  multipUcation,  explained  in  Art.  111. 

Interest  may  be  payable  either  yearly,  half-yearly,  or 
quarterly,  or  at  some  other  stated  period. 

In  finding  the  Compound  Interest  on  $2000  in  two 
years,  when  the  interest  is  payable  half-yearly,  at  6  per 
C«nt.,  we  reason  thus  : 

6  per  cent,  for  a  year  =s=  2^  per  oent.  half-yearly,  2  years 

x=  4  half-years. 

Hence  we  have  to  find  the  Compound  Interest  od 
f20Q0,  for  four  times  of  payment,  at  2^  per  cent. 
The  Amount  =  $2000  X  (1-025)* 
==  $2000  X  1-1088127 
«=  $2207-625. 
The  Interest  =i=  $2207-626  -  $2000 
=1=  $207-625. 

Ex.  (?0-  What  Principal  will  amount  to  $1012-803 
»  8  year  3  at  6  per  cent  ? 

Principal  X  (l-06)»  =  $1012-868 
/.  Principals  $^/ J ^jf^ 
=    $850. 

Eiamplei    (xoviii) 

(1)  What  is  the  Compound  Intereat  on  $1000  for  2  years, 
at  6  per  oont.,  payable  half-yearly  ? 

(2)  What  is  the  amount  of  $200  for  8  years,  at  6  per  cent., 
payable  hall-yearly. 

v8)  Find  the  Gompuand  Interest  on  $075.75  for  8^  yean, 
at  6  per  oent.  per  annum, 
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(4)  A  money  dealer  borrowed  11000  for  2  years,  at  6  j  «i 
•ent.  interest ;  and  loaned  the  same  in  euoh  a  manner  as  to 
CcmpomiHd  the  Interest  every  6  months.  What  profit  did 
he  make  in  2  years  by  this  proceeding  ? 

(6)  Find  the  difbrenoe  in  Oompoond  Interest  on  £6000 
for  2  Tears  at  4  per  oeni,  aooording  a«  It  is  reokoned  ye&rly 
or  half-yearly. 

(0)  What  is  the  difference  between  the  Compound  Interest 
on  940000  for  4  years,  and  on  $80000  for  2  years,  the  rate  in 
both  oases  being  6  per  cent.  ? 

(7)  J.  and  B  lend  each  1248  for  8  yean  at  8|  per  eeii^ 
one  at  Simple,  the  other  at  Oompoand  Interest ;  find  the 
difference  of  the  amount  of  interest  which  they  retpecti7eiy 


receive. 


(8)  What  inm  at  four  per  cent.  Oompoond  Intereii  will 
amount  in  24  years  to  116089 '7728. 

(0)  What  sum  will  amount  to  927788  in  8  ytftrfe  at  5  per 

cent.  Compound  Interest. 

XXni.    Preeent  Worth  and  Discount 

181.  Suppose  A  owes  B  $105,  to  be  paid  at  the  3Ltd 
of  a  year.  If  4  be  diBposoJ  to  pay  off  tie  debt  at  once 
the  sum  which  he  ought  to  pay  should  be  such  that,  if 
put  out  at  interest  by  ^,  it  will  amount  at  the  end  of  a 
year  to  $106.  Suppose  further  that  £  cau  put  out  bia 
money  at  5  per  cent,  interest :  then  if  ho  put  out  $100 
»« interest,  this  is  the  sum  which  will  amount  at  the 
end  of  a  year  to  $106. 

Hence  $100  is  the  sum,  which  A  ought  to  pay  at 
ouoe,  and  this  m  called  the  Puuknt  Wobth  of  the  debt, 
and  is  •Tidently  such  a  sum  as  would,  if  put  out  to  in- 
terest for  the  given  time  and  rate,  amount  to  tho  i^,^,. 
The  differonoe  between  the  Debt  and  the  Present  Worth, 
which  is  in  the  oMe  under  consideration  $6,  is  oaUed 
the  DiBOOunl 

DisoouvT  is  therefore  the  abatement  made  when  a 
sum  of  money  is  paid  before  it  is  du«  aud  is  equkl  to 
the  interest  on  Uio  Prosont  Woi-th  oi  the  Debt. 

Ex.  (1).  Thufl,  to  find  the  Present  Wortii  of 
$1781.40,  due  4  years  hence,  loog^nm^  interest  at  I 
ner  cent. 
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tlifi  iulorost  on  ^100  tor  4  yoarr,  at  5  por  cent,  is  ^20, 
.<•   ?$12()  lias  for  its  rrcsout  Worth  $100; 
.-.  $1      lias  for  its  prosoit  AVortli  $\''A> 
.',  fi;8\.40  has  for  it ;  prcsoiit  wortli  ^^'--^-^^^-^^ 

=  $1184.o0. 
,\   Present  Worth  required  i.-i  $1484.50. 

Ex.   (2).  Find  the  Discount  ou  $1781.40,  duo  4  ycara 
/icnce,  reckoning  .uitercvst  tit  5  |)or  cent. 

"'bo  AVescnt  Worth  is  $1481.50,  as  wo  have  just  fihov/n  ; 
ilxQ  (hsooiuit  =  $1781.40  -C?1484.50 
«=  $21)0.90. 

fYIiGn  the  Discount  alone  is  required  to  *^e  found  the 
followinpf  IS  the  solution  ; 
'C'Ji  Interest  on  $100  for  4  years  at  5  por  cent,  is  $20. 
.-.  $120  has  for  its  Discount  $20  ; 
,*.  $1      has  for  its  Discount  i^'V  ; 

.-.  $1781.40  has  for  its  Discount  $--  \\!"  -— 

c=  $290.90. 

Ex.  (3).  Wliat  was  tlie  debt  of  which  the  discount 

for  8  months  vX  i)  per  cent,  was  $44.40  ? 

The  ''<*;orost  ou  $100  for  8  months  at  9  i)cr  cent,  is  $G. 
,•.  IliO  is  tho  discount  ou  $100 
,'.  $1  is  the  discount  ou  $^S* 

/.  $44.40  is  the  .liacouut  on  $<'*'^  Y""^* 

$78"). '10. 

^■x-   (4).  The  iiif.oivst  on  a  ccrtniii  sum  of  money  for 
vv(\  v>{i,vs  is  $50,  and  iXn)  discount  for  the  same  timo 
and  rat(>  is  $45,     Find  the  sum  and  the  rate  per  cent 
per  annum. 

Since  $50  is  thn  iumrost  ou  a  sum  of  money  wnicL  sum 
'  =  (its  Trc^fut  Worth  -!    it.-:  Di.soount' 
^  «  (its  Present  Worth  +  $45) 
and  $45  is  tlio  interest  on  its  Present  Wortl 
.',  $5  is  till'  iiitciv^Kt  ou  J?h5 
,\  SI  IS  111/;  vaeresl  ou  sifV^; 
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$50  is  the  intorest  on  $ 


$450  is  tliG  sill  11  required. 


5  0X4  r> 


or 


isa 


Af,^'iiii,  the  interest  on  045  for  2  years  is  $5. 


the 


tl 


10 


th( 


interest  on  S45  for  1  year  is 
interest  on  $1    for  1  year  is  $ 

interest  on  SlOO  for  1  year  $ 


2  1 


X  2 

10  0X5 


=   $ 


r>5. 


45 


X  a 


.*.  the  rate  is  5^  per  cent. 

Note  I. — From  the  ahove  it  will  ho  seen  that  the  V)is- 
COM  it  on  any  sum  is  the  Present  Worth  of  tlie  interest 
of  that  sum  for  the  same  time  and  rate  :  thus  lf>45  is 
the  Present  Worth  of  $50  for  two  years  at  a  cei  tain 
rate  per  cent. 

Ex.  (5).  If  $20  be  allowed  off  a  bill  of  $420  due  in 
6  months,  how  much  shall  be  allowed  off  the  same  bi)' 
due  in  12  montljs  ? 

$20  is  the  discount  off  $420  for  0  months; 

.*.  ^20  is  the  interest  on  $400  for  0  months ; 

.-.  $40  is  tlio  interest  on  $400  for  "12  months; 

.-.  $40  is  the  discount  oJf  $440  i\n'  12  months ; 

.'•  $4Vo  i^  the  discount  off  $1  for  12  mouths  ; 

.-.  ^1-."^  1^  is  tlie  discount  off  $420  for  12  months. 

^        440 
M,.,.,  0420X40  ^oQ  2 

4  10 

.*.   tlio  Discount  recpiired  is  $o8j-| . 
Note  II.-  -Tlie  student  will  observe  that  the  Discount 
is  not  propoi'tioiuil  to  citlier  the  time  or  tlu>  rate, 

Ex.  (0).  If  $15  be  tlie  Interest  on  $115  for  a  ^iven 
time,  what  sluudd  be  the  Discount  oil'  $115  fo  uie 
Bame  time  : 

$15  is  tlie  int(>r('st  on  $115; 

.*.  SI5  is  tlio  discount  off  frIJK); 

•*•  $i^;ui  ^^  t,lio  discount  off  $1  ; 

.-.$' Y:^'-"  is  tliediscoui.iolT$U5. 

Now"''^'-'==ia,V. 
1  ;» 0  ^  •' 

.'•  the  Discount  reyuu-cd  is  $iy./|^ 
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Ex.  (7).  If  $10  be  aUowed  off  a  biU  of  $110  due  8 
months  Lence,  what  should  be  Hie  bill  from  which  th« 
same  sum  is  allowed  as  4  months  discount: 

$10  is  tho  diecount  off  $110  for  8  months  ; 
.*.  $10  is  the  interest  on  $100  for  8  months  ; 
.*.  $10  is  the  interest  on  $200  for  4  months  ; 
.*.  tlO  is  tho  discount  off  $210  for  4  months  ; 
,•.  the  sum  required  is  $210. 

Ex.  (8).  Find  the  present  worth  of  $842.70  for  two 
years  at  6  per  cent.  Compound  Interest. 

The  compound  interest  on  $100  for  2  years  at  6  per  cent 
IS  $12.86. 

.-.  $112.36  has  for  its  present  worth  r^lOO  ; 

,*.  $1  has  for  its  present  worlli  ij^Yialae  ♦ 

.-.  $842.70  has  for  its  present  worth  $«A»LJ^loi. 

=  $760. 

/.  Present  worth  required  «  $760, 

Eiamples-    (xcix) 
Find  the  Present  Worth  of 

(1)  $5520,  duo  4  years  honco,  at  6  per  cent. 

(2)  $84.70,  duo  2j^  years  Iience,  at  9  per  cent. 

(3)  $615,  duo  1  year  4  months  hence,  at  7  per  cent. 

(4)  $1120,  duo  10  months  hence,  at  6  per  cent. 

(6)  £618.  2«.  C)d.,  due  8J  years  hence,  at  4  per  cent 

Find  tho  Discount  on 

(())  $686,  due  in  9  months,  at  8  per  cent. 

(7)  $1884.80,  duo  in  ^  yoars,  at  10  per  cent. 

(8)  $037.60,  due  in  6 J  years,  at  5  per  cent. 

(0)  £1165.  16*.  3(/.,  due  in  2^  yoara,  at  6  per  cent. 

(10)  £252.  19».  ihl.,  duo  in  0  mcMiths,  at  i^  per  cent. 

(11)  Find  the  present  wortli  of  $()1)45.75,  due  8  years 
htmoe,  reckoning  conipouutl  iiiterr'Ht  at  6  per  cent. 

(12)  Find  tlio  dJKCount  on  $245.25,  duo  1^  years  hence,  at 
6^  per  cent.  compi)und  interent,  iviyuble  quarterly. 

(18)  A  tradeftinan  accoptn  $1'.MU25  in  payment  of  a  debt 
of  $20jiij|  iluo  in  12  montim,  in  oouHideration  of  being  pftid 
it  ouoe.    What  rate  of  discount  dues  he  allow  t 
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(14)  Find  th«  present  worth  of  a  bill  for  11127.10  drawn 
Jan.  1  at  4  monthg,  and  dlsoonnted  Feb.  20  at  10  per  cent, 
per  annnm. 

(15)  The  diaoonnt  on  $275  for  a  certain  time  is  136  ;  what 
is  the  difloonnt  on  the  same  sum  (1)  for  twioe  that  time,  and 
(2)  for  half  th«  time? 

(16)  A  tradesman  marks  his  goods  with  2  pric«r<,  one  for 
cash  and  the  other  for  credit  of  6  months ;  what  relation 
should  the  two  prices  bear  to  eaoh  other,  allowing  interoBt 
at  7i  per  cent.?  If  the  credit  price  of  an  article  bli  $86.20, 
what  is  the  cash  price  ? 

(17)  If  #98  be  accepted  in  present  pajment  of  1128,  due 
some  time  hence,  what  should  be  a  proper  discount  oil'  ft 
bill  of  $128  whieh  has  onlj  half  the  time  to  ran  ? 

(18)  A  certain  lum  ought  to  have  $20.80  allowed  as  8 
months  interest  on  it ;  but  a  bill  for  the  same  sum  due  in  8 
months  at  the  same  rate,  should  have  120  only  allowed  od 
as  diioount  in  consideration  of  pt^jseni  pajment.  What  is 
the  sum  and  the  rate  per  cent.  ? 

182.  The  Disootmt,  of  wluoh  wo  hme  b«en  trefttiup:, 
is  called  Matliomatical  Discount  or  True  Diaoouut,  to 
distinguish  it  from  Praotioal  Disoount,  of  which  thero 
are  two  kinds: 

(1)  The  deduction  made  by  a  trader,  when  an  account 
is  paid  to  liim  before  the  time  when  he  proposes  to 
demand  payment.  It  is  then  oaloulated  as  interest  on 
the  account.  Thus  if  a  trader  gives  notice  on  his  bill 
that  he  will  allow  10  per  cent,  discount  for  immediate 
payment,  and  if  tlie  amount  of  the  bill  be  $25.50,  he 
deducts  $2.65,  and  the  customer  pays  him  $22.05. 

(2)  The  deduction  made  by  a  lender  of  money  from 
the  sum  wKioh  ho  proposes  to  lend.  Thus  if  a  borrower 
binds  himseif  by  a  bill  to  pay  $100  a  year  hence,  and  % 
discounter  advances  monoy  on  the  security  of  this  bill, 
at  the  rate  of  5  per  cent.,  he  gives  to  th«  holder  of  the 
bill  $06,  and  takes  the  bill. 

True  Discount  is  the  Interest  on  the  Present  Worth 
of  a  debt.  Practi(5al  Dincouut  is  the  Interest  on  the 
Debt  itself.  Hence  Practical  Discount  is  greater  than 
True  Discount. 
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183.  Three  days,  called  Days  of  Qrace,  are  always 
allowed,  after  a  bill  of  ei change,  or  a  promissory  note  is 
normnally  due  before  it  is  legally  due.  Thus  a  bill 
drawn  on  July  6,  for  8  months  would  be  nominally  due 
on  Oct.  6,  but  legally  on  Oct.  8.  Calendar  months  are 
always  reckoned  so  that  i  bill  of  8  months  whether 
drawn  on  the  28th,  29th,  or  80th  of  Nov.  1876,  would 
be  due  on  the  8rd  of  March  1877.  The  banker  or 
money  lender  who  discounts  a  note  always  charges 
int&rAsi  on  the  note  from  the  time  it  is  discounted  tiU  it 
is  legally  due  ;  hence  in  computing  Practical  Discount 
of  this  nature  interest  must  bo  calculated  for  8  days 
more  than  the  time  the  note  has  to  run. 

Ex.  (1).  What  would  a  banker  gain  by  discounting  on 
Bept.  21  a  bill  of  |dl8.15,  dated  July  81,  »t  4  mouths  at  6 
per  cent.  ? 

The  bill  is  legally  due  on  Deo.  8. 

The  number  of  days  from  Sept.  21  to  Deo.  8  is  78. 

The  interest  on  1818.15  for  78  days  at  5  per  oent.  if 
13.18X6. 

The  Mathemfttioal  discount  is  18.16. 

.'.  the  bftnker'i  g^in  is  1.0815. 

Ex.  (2).  A  merchant  wishes  to  bon-ow  $06.91  on  a 
bill  made  on  July  5  for  8  months.  What  must  be  the 
face  of  the  bill,  interest  being  reckoned  at  8^  per  cent.  ? 

?  imo  between  July  5  and  Got.  8  is  05  days. 
Interest  on  $100  fur  95  days  at  8^  per  oent  is  |2|. 
.•.  a  note  for  $100  would  produce  1971 ; 

,\  a  note  for  ♦--— -    would  produce  fil : 
97f 


a  note  for  | 


96.91  X 100 
97f 


would  produce  $96.91. 


Now  t^-»^>^  _,»8. 
.*.  the  faoe  o£  the  note  is  $99. 

Examples.    («) 

(1)  What  is  the  difforence  between  tho  true  and  the  banJk 
discount  of  9950  for  8  mos.  at  7  per  i^eut.  ? 
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(2)  A  bm  is  drawn  for  1722.70  on  July  17  at  is  months, 
and  disqounted  on  Aug.  11  at  7^  per  cent.;  how  much  did 
the  holder  receive  ? 

id)  Fine  the  discount  charged  in  discounting  a  bill  for 
$7850  drawn  April  9  at  7  months  and  discounted  June  19th 
at  10  per  cent. 

(4)  For  what  sum  must  a  note  be  drawn  on  July  3,  at  3 
months,  so  that  discounted  immediately  it  m  _/  produce 
♦601.69,  money  being  worth  7  per  cent.  ? 

(6)  Find  the  difference  between  the  true  and  bank  dis* 
counts  on  $5555  at  6  per  cent,  for  1  year. 

EXAMINATION  PAPERS, 
I. 

(1)  Explain  the  difference  between  Simple  and  Compound 
Interest.  Find  the  Interest  on  $25000  for  three  years  at  4 
per  cent,  supposing  Interest  to  make  Capital  at  the  end  of 
each  year. 

(2)  The  difference  between  the  Compound  and  Simple 
Int3rest  of  a  certain  sum  of  money  for  8  years  at  4  per 
cent,  is  $8.80.     Find  the  sum. 

(8)  Find  at  what  rate  Simple  Interest  in  two  years  a  sum 
of  money  would  amount  to  the  same  sum  as  at  4  per  cent. 
Compound  Interest. 

(4)  Find  the  Compound  Interest  on  #1000  at  8  per  cent. 
per  annum  for  2  years  and  195  days. 

(6)  A  person  puts  out  to  interest  $8000  at  4  per  cent. ;  he 
spends  annually  $800,  and  adds  the  remainder  of  his  divi- 
dend to  his  stock.    What  is  ho  worth  at  the  end  of  5  years  ? 

II. 

(1)  Explain  the  distinction  between  true  discount  and 
bank  discount.  Does  the  creditor  or  the  debtor  gain  by 
computing  the  interest  intoad  of  the  discount  ? 

(2)  Find  the  discount  on  $400,  due  one  year  hence,  ii 
money  bear  interest  at  6  per  cent,  per  annum.  Calculate 
the  interest  on  this  discount  for  the  same  time,  and  show 
that  it  is  equal  to  the  difforouue  between  the  interest  and  the 
discount  of  #400. 

(?j)  If  £10  bo  the  interest  on  £110  for  a  given  time,  wht^^i 
should  be  the  discount  of  £110  for  the  same  time  f 
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(4)  What  mnst  be  the  rate  of  interest  in  order  that  the 
disoonnt  on  $10292  payable  at  the  end  ct  1  year  78  days 
may  be  $372  ? 

(6)  A  tradesman  who  is  ready  to  allow  5  per  cent,  per 
annum  Compound  Interest,  for  ready  money,  is  asked  to 
give  credit  for  two  years.  If  he  charge  $110.26  in  his  bill, 
what  ought  the  ready  money  price  to  have  been  ? 

III. 

(1)  A  speculator  borrowed  $5000,  which  he  immediately 
hivested  in  land.  Six  mouths  afterwards  he  sold  the  laud 
for  $7600,  on  a  credit  of  12  months,  with  interest.  Mouej 
being  at  6  per  cent.,  what  is  the  speculator's  profit  at  the 
end  of  12  months,  at  which  time  he  pays  $5000  ? 

(2)  A  merchant  bought  43  cwt.  8  qr.  of  su;j;ar  at  $5.26  per 
cwt.,  which  he  immediately  sold  at  $7  per  cwt.,'  on  a  credit 
of  90  days,  and  then  had  the  purcbnsor's  note  for  the  amount 
discounted  in  the  bank,  at  6  per  cent.  What  profit  did  the 
merchant  make  ? 

(8)  Find  the  present  worth  of  $1000  due  2^  years  hence 
at  6  per  cent,  per  annum ;  and  show  that  the  discount  of 
the  given  sum  is  equal  to  the  interest  of  the  present  worth 
for  the  same  time  and  at  t)ie  saroe  rate  of  interest  f 

(4)  A  man  having  lent  $10000  at  6  per  cent,  interest,  pay- 
able half-yearly,  wishes  to  rt^ceive  his  interest  in  equal  por- 
tions monthly,  and  in  advance  ;  how  much  ought  he  to 
receive  every  month  ? 

(6)  Show  that  the  interest  on  .£266.  13«.  id.  for  three 
months,  at  4^  per  cent,  per  annum,  is  equal  to  the  discount 
of  £S&  for  15  mos.  at  8  per  cent,  pev  annum. 

IV. 

(1)  How  much  may  be  gained  by  hiring  money  at  6  %  to 
pay  a  debt  of  $6400,  due  in  8  mouths,  allowing  the  present  » 
worth  of  this  debt  to  be  reckoned   by  deducting   6  %  per 
annum  discount? 

(2)  The  difference  between  the  simple  and  compound 
hiterests  of  a  sum  of  money  for  8  years  at  8  per  cent,  is 
1985.60.     What  is  the  sum  ? 

(8)  The  interest  on  a  ccrlam  sum  of  money  for  two  years 
is  jB71  I6f.  7jd.,  and  the  discount  on  the  same  sum,  for  the 
same  time,  is  JB€8  17i.,  simple  interebt  being  reckoned  in 
both  caiMU     Kind  the  rate  per  cent,  per  amium,  and  thf 
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(4)  A  offers  $8000  for  a  farm ;  6  offers  $9500,  to  be  paid 
at  the  end  of  4  years.  WWch  is  now  the  better  offer,  and 
by  bow  much,  allowing  6  per  cent,  compound  interest  ? 

(5)  A  person  borrows  money  at  6  per  cent,  per  annum, 
and  pays  the  interest  at  the  end  of  the  year ;  he  lends  it  out 
at  8  per  cent,  por  annum,  payable  quarterly,  and  receives 
the  interest  at  the  end  of  the  year ;  by  thia  means  he  gains 
$269*18592  a  year.     How  much  did  he  borrow  ? 

XXIV.    Equation  of  Payments. 

184.  When  several  enms  of  money  are  due  from  A  to 
B,  payable  at  diilerent  times,  it  is  often  required  to  find 
the  time,  called  the  Equated  Time,  at  which  all  may  be 
paid  together,  witliout  injustice  to  A  or  B. 

When  great  exactness  is  demanded,  interest  must  be 
added  to  the  sums  paid  after  they  are  duo,  and  discount 
subtracted  from  the  sums  paid  before  they  are  due. 
But  in  practice  the  following  rule  is  sufficiently  accu- 
rate: 

Multiply  each  debt  by  the  mcrtiher  of  day$  [or  months] 
after  which  it  is  due. :  add  the  results  together:  <tivi<le  this 
tntm  by  (he  »um  of  the  dfbts :  the  quotient  mil  be  ttts  num- 
ber of  days  \or  rtumtJis]  in  the  e>faaied  tinie. 

Take  the  following  Exam])les: 

Ex.  (1).  If  $800  be  due  from  ^  to  5  at  the  end  of 
6  months,  and  $700  a,t  the  end  of  9  months,  whv^u  may 
both  sums  be  paid  lu  a  single  payment  without  uniair- 
uess  to  A  or  to  B  ? 


Number  of  months  in  equatod  time 


300x8 -f  700X9 

S  0  0  +  7  QQ 
7  h  I)  0 


TO 

.'.  the  whole  Hmuunt  of  the  debt  should  be  paid  at  the  end 
of  7|  months. 

The  ju'inciple  on  which  this  solution  depends  is,  that 
the  mtereat  of  the  money,  the  payment  of  which  is  de- 
layed beyond  the  time  at  which  it  is  due,  is  equal  to  the 
interest  of  that  whicli  is  to  be  paid  before  it  becowe« 
due.  t 
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In  the  above  example  $800  is  kept  2  J  months  after 
it  is  due,  and  the  interest  on  it  for  that  time  is  the  same 
as  the  interest  on  $8-10,  $(300  x  2;^),  for  one  month. 

But  $700  is  paid  IJ  months  before  it  is  due,  and  tlie 
interest  on  it  for  tliat  time  is  the  same  as  the  interest 
on  $840,  $(700 X  1^)  for  one  month. 

Ex.  (2).  A  is  indebted  to  i?  in  the  following 
amounts:  $500  due  in  6  months;  $f»(JO  due  in  1; 
months  ;  and  SBOO  due  in  10  months.  Find  the  time 
when  all  these  payments  should  be  made  together. 

600  X  6  -  3000 
600  X  7  =-  4200 
800   X   10  -    8000 


1900  1900)15200 

8 
•.  the  equated  time  is  8  mouths. 

NoTK. — This  method  is  but  a  rough  approximation, 
And  can  only  be  taken  as  eq^iitable  when  tlie  various 
tunes  of  payment  are  not  widely  apart.  It  will,  in 
short,  be  apphcablo  only  to  cases  which  occur  in  the 
ordinary  course  of  trade,  and  is  therefore  all  that  we 
require  in  the  present  work. 

It  is  also  to  be  observed  that  the  error  inrolved  in  this 
metliod  is  slujhthj  iu  favour  < if  the  p'iy*'.r^  because  interest 
is  cahMilatod  on  the  payments  made  before  they  are  due,, 
instead  of  discount,  in  tlie  alLribraical  {Moceaa,  from 
which  tlje  method  is  derived.     See  Appendi.i. 

Examples-    (oi) 
What  is  the  equated  time  of 

(1)  $2r)0  due  4  mouths  hence,  and  ^350  duo  10  m'^nth* 
hoijce. 

Find  the  equated  time  of 

(2)  %\SOi)  due  3  luo'iths  honce,  $400  due  4  monthg  hence, 
Wid  $500  duo  t>  raoutli,'.  lience. 

(8)  Of  a  debt  o'f  1400,  $100  Li  due  immediately,  $600  at 
ihe  end  of  1  mont^i,  $400  at  tli«  end  of  7  Laonths,  and  tht 
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r«maiii'1er  at  the  end  of  a  year.    At  what  time  might  the 
whole  debt  fairly  be  paid  iu  one  sum  ? 

(4)  A  grocer  ought  to  receive  from  a  cnstomer  $50  at  the 
end  of  2  months,  $30  at  the  end  of  4  months,  and  ^20  at  the 
end  of  G^  months.  What  would  be  the  proper  time  for  re- 
ceiving vhe  whole  sum  together  ? 

(5)  A  debt  is  to  be  paid  as  follows :  One-sixth  now,  and 
one-Bixth  every  3  months  until  the  whole  is  paid.  When 
might  the  whole  debt  be  paid  at  once  ? 

(6)  If  $450  be  due  in  16  months,  and  $250  be  drre  in  13^ 
months  ;  find  the  sum  which  if  paid  now  would  be  gquiva- 
lent  to  the  whole  debt  at  the  equated  time,  interest  at  4  per 
cent. 

(7)  There  is  due  to  a  merchant  $800,  one-sixth  of  which 
is  to  be  paid  in  2  months,  one-third  in  3  months,  and  the 
remainder  in  (>  months ;  but  the  debtor  agrees  to  pay  one- 
half  down.  How  long  may  he  retain  the  other  half  so  that 
neither  party  may  sustain  loss  ? 

(8)  A  sold  goods  to  B  at  sundry  times,  and  on  different 
terms  of  credit  as  follows:  Sept.  80,  1868,  $80.76,  on  4 
months  credit;  Nov.  8,  1868,  $150,  on  5  months  credit ;  Jan. 
1,  1869,  $80.80,  on  6  months  credit  March  10, 1869,  $40.g0, 
on  5  months  credit ;  April  25,  1869,  $60.30,  on  4  months 
credit ;  how  much  will  balance  the  account  June  2,  1869  ? 

(9)  A  owe8  B  on  the  Ist  of  March  the  following  sums ; 
£140  due  on  20th  of  April,  £120  due  on  14th  of  May,  £380 
due  on  15th  of  June.,  On  what  day  may  B  pay  these  debts 
together  ? 

(10)  M  buys  goods  of  N,  and  has  6  months'  credit  from 
the  date  of  invoice.  The  goods  are  delivered  on  6  different 
days,  to  the  following  amount  :  £10.''.  lis.  lOd.  on  Aug.  8, 
£144.  2.S.  lOd,  on  Sept.  5,  £303.  18.s.  lOd  on  Sept.  18,  £767. 
Oa.  8(i.  on  Nov.  13,  £123.  lis.  CuL  on  Nov.  28,  £123.  lis.  6d. 
on  Dec.  5.  On  the  13th  January,  JV,  who  desires  to  receive 
ftU  the  debts  in  one  ptiyruont,  reckons  that  this  payment 
should  be  made  in  100  days.  Show  that  this  is  approximately 
correct. 

EQ  UA  HON  OF  A  CCO  ViVTS 

185.  Equation  of  Accounts  (also  called  **  Averaging 
of  Aooonnta  "  and  "  Compound  Equation  of  Payments  ") 

is  the  process  of  findinp:  at  what  time  the  balance  of  an 
ciccawnt  can  be  paid  wahout  gain  or  Ions  to  either  partjt 
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The  BAiiANOB  OF  AN  AooouNT  is  the  difference  between 
the  two  sides  of  it  and  is  what  one  owes  the  other. 

Ex. 

Dr.  A  in  Acoonnt  with  B.  Or. 


1877. 

1877. 

Jan.    1 

To  Mdse 

$600.00 

Feb.  10 

By  Cash 

$1000.00 

Feb.    4 

(«             t4 

600.00 

Mar.   4 

<«        (« 

600.00 

Mar.  10 

(i             It 

800.00 

Jan.  1,  600  X  0. 
Feb.  4,  600x84. 
Mar.lO,  800x68= 


1900) 


0 
'20400 
=54400 

74800(39xv 
6700 


Feb.  10,  1000x00: 
Mar.  4,  600x22= 


17800 
17100 

700 


1600) 


0 

.18200 

18200(8i 
12800 


B9  days  from  Jan.  1  is  Feb.  9. 

Due   Feb.  9 $1900iDue  Feb.  18. 


400 


8  days  from  Feb.  10  la  Feb.  18. 


.91600 


If  the  account  be  settled  on  Feb.  9  it  is  evident  the 
credits  would  have  been  paid  9  days,  or  the  time  from 
Feb.  9  to  Feb.  18,  before  they  are  due.  This  would 
have  been  a  loss  of  interest  to  the  credit  side  and  a  cor- 
responding gain  to  the  debit  side.  Now  as  the  settle- 
ment should  be  one  of  equity  we  find  how  long  it  will 
take  tlie  balance,  $800,  to  gain  the  same  interest  that 
$1900  would  in  9  days. 


If  $1900  gain  a  certain  interest  in  9  days, 
V  51  will  gain  the  same  interest  in  1900x9  days, 

300 


"^and  $300  will  gain  the  same  interest  in  y?^^^^,  utbl  di.ys. 


Hence  tlie  balance  became  due  67  days  before  Feb 
19,  or  on  Dec.  24. 

Note. — Fractional  parts  of  a  day  are  not  counted, 

unless  the  fraction  amounts  to  half  a  day  or  apward«t ; 

it  then  counts  another  day.  , 
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Hence  we  have  the  following  rule  : 

First  find  the  equated  time  far  each  aide  of  ths  aceouni 
separately.  T'hen  multiply  the  amount  due  on  that  side 
which  Jills  due  first,  by  the  iiumber  of  days  between  the 
dates  oj  the  equated  tivieSy  and  divide  the  jyroduct  by  the 
balance  of  the  account.  The  quotient  ivill  be  ths  number 
of  days  to  he  counted  forwabd  from  the  latest  datr 
when  the  smaller  side  of  the  account  falls  dus  fibst  ;  and 
BACKWARD  when  t/ie  larger  side  falls  due  first* 

Examples*  (oil) 
(1)  Average  the  following  account : 
Dr.  J.  Hughes  in  account  with  S.  Adams.         Cr. 


1875. 

1876. 

_ 

July    4 

To  Balance 

$876.90 

Aug.  10 

By  Cash 

$316.00 

Aug.  20 

"  Mdee. 

815.68 

Sept.   1 

41              (1 

675.00 

Aug.  29 

it       t( 

178.25 

Sept  26 

"  Mdse. 

612.26 

Sept  26 

(i       (1 

887.20 

Nov.  20 

"  Cash 

161.76 

Dec.    6 

4t             44 

418.70 

Deo.    1 

44             44 

100.00 

(2)  When  is  the  balance  of  the  following  account  due  ? 
•Dr.  a.  B.  Conron.  Cr. 


1877. 

1877. 

Sep. 12 

To  Mdse.  at  80  days 

$927.80 

Oct.  10 

By  Cash 

$600.00 

Oct.  16 

44          44           30      ♦« 

342.76 

Nov  20 

4(              4< 

800.00 

Nov  18 

44                44                  gQ         44 

212.18 

Nov  80 

44              44 

260.00 

Dec.  1 

41                41                  3Q         44 

176.60 

(8)  When  did  the  balance  of  the  following  accounts  be- 
come due,  the  merchandise  items  being  on  6  months  ? 

Dr.    J.  Green  in  account  with  Adam  Miller  A;  Co.    Cr. 


1876. 
March    1 

"  20 
April    11 

"  80 
June  16 
July  18 
Aug.  80 
Sept.    25 


1876.     1 

^0  iK^'dse. 

$720.76 

April    1 

815.80 

May  80 

587.00 

July   20 

800.00 

Sept.  25 

625.25 

••      80 

560.00 

Oct.    80 

44            44 

684.90 

Nov.  20 

44             H 

865.80 

By 

Cash 

Mdse 

Cash 

(4 

Mdse 

44 

•« 

14 

$700.00 
569.89 
600.00 
100.00 
750.20 
829.96 
600.00 
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XXV.    Averages  and  Percentages. 

i8t).  The  average  of  two  or  more  groups  of  numbers 
i&  tbuni  by  adding  the  numbers  together  and  dividing 
the  sum  by  the  number  of  groups. 

Thus  to  find  the  average  of  18,  15,  74,  23,  6,  and  81, 
we  find  the  sum  of  the  numbers  to  be  162,  and  as  the 
number  of  groups  ia  6,  the  average  will  be  162 -r  6, 
or  27. 

Note. — Express  any  remainder,  which  may  occur, 
decivnally. 

Examples-    (ciii) 

(1)  Find  the  average  of  14,  26,  9,  18,  18,  24,  27,  89. 

(2)  Find  the  average  of  1600,  276,  974,  0,  236,  845,  1239. 

(8)  Find  the  average  population  of  three  towns,  consisting 
respectively  of  84729,  46238  and  87296  inhabitants. 

(4)  Find  the  average  of  16^,  86i,  17i,  0,  lOf,  74^,  28i, 
ftnd  88. 

(5)  Find  the  average  of  12^g,  21,  7i,  -034,  8i,  0,  24^  and 
12^. 

PERCENTAGES. 

187.  Business  men  regulate  their  affairs  and  calcu- 
late their  profits  ajid  losses  with  reference  to  100  as  a 
standard,  hence  there  are  other  applications  of  the  term 
Per  Cent,  besides  those  already  given. 

When  we  speak  of  an  agent  getting  8  per  cent,  as  a 
commission  on  the  management  of  an  estate,  we  mean 
that  from  every  $100  collected  he  deducts  $8  to  remu- 
nerate himself  for  the  trouble  of  collection. 

When  we  read  that  the  population  of  a  town  has 
increased  16  per  cent,  since  the  last  census,  we  mean 
that  if  the  number  of  inliabitants  then  had  been  divided 
into  groups  of  100,  and  the  number  of  inhabitants  now 
into  groups  of  115,  the  number  of  gi'oups  would  be  the 
same  in  both  cases. 

Ex.  (1).  How  much  is  8  per  cent  on  $1479  ? 

Since  $100  yields  13, 
$1  yields  ^-^-^ 


M 


I 


!  i 


11479  yields  % 


1479X3 
109 


or  $44-87. 
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Ex.  (2).  The  number  of  boys  in  a  school  increases  in 
^  ^  a  certain  period  from  125  to  180,  what  is  the  increase 

,  V      psr  cent.  ? 

On  125  the  increase  is  66. 
'  On  1  the  tQorease  is  ^^ 

On  100  the  increase  is  ^^/^  or  ^|^  or  44  ; 
.*.  the  increase  is  44  per  cent. 

Examples-    (civ) 
»  (1)  Find  6  per  cent,  of  $2400  ;  8  per  cent,  of  8476  horses. 

(2)  How  much  per  cent,  is  26  parts  out  of  76  ;  178  out  of 
8900  ;  ^  out  of  i  ? 

(3)  The  population  of    London   proper   decreased  83' 11 
,.        per  cent,  between  1861  and  1871 ;  in  1861  it  was  113,887; 

find  what  it  was  in  1871. 

(4)  How  much  per  cent,  is  9d.  in  the  pound  ;  12^^  cents  in 
the  dollar  ;  $3  in  every  $20  ? 

(6)  Find  the  number  of  which  21  is  7  per  cent.;  760  Ib  8} 
per  cent.;  216  is  '005  per  cent. 

COMMISSION  AND  BROKERAGE. 

188.  Commission  is  the  charge  made  by  an  agent  for 
^ '      buying  or  selling  goods,  and  is  generally  a  percentage 
on  the  monei/  engaged  in  the  transaction. 

'  Brokehaqe  is  the  charge  made  by  a  broker  for  buying 

or  seUiug  stocks,  bills  of  exchange,  &c. 

In  computing  Commission  care  must  bo  taken  to  cal- 
cuhite  it  on  the  money  actually  employed  in  the  busi- 
ness. 

Ex.  (1).  My   agent  has   purchased   wheat,   on   mj^ 
-    -   account,  to  the  amount  of  $18708.     What  is  his  com- 
misiion  at  1  i  per  cent.  ? 

The  oommisBion  on  $100  is      11.76  ; 

«i       iB$f^; 

' .   .        / .  "  118768  is  %  '-^^^-  ^ 

=  1^328.44  Com.  required. 

Hence  the  following  rale  may  be  used  : 
Multiply  ill/'  given  sum  by  tfie  rate  per  n^.ni.  and  divide 
'     the  prod%ict  by  100^  and  the  re8uU  it  the  Ccmmimon  or 
;       Brokerage. 
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Ex.  (2).  I  send  my  agent  $1827  with  instrnctions  to 
deduct  bis  commiasion  at  11  per  cent.,  and  invest  the 
balance  in  silk,  how  much  did  he  invest  ? 

Since  the  Commission  on  $100  iB  $1.50, 
out  of  $101.60  he  can  invest  $100. 

*■*•  •  1 0 1  .'.  a 

$1827  ••  (»  I  8  9  7  X  I  0  0 


II 


M 


1  0  150 

=  $1800,  8um  required 

If  in  the  above  question  the  Commission  is  required, 
we  reason  as  follows : 

On  $101.60  the  Commission  is  $1.50. 
II   ftig27       *'  '*  al99rxi.ao 


=$27 
The  CommiBsion  required  is  $27. 


I  0  1.00 


Examples-  (ov) 

Find  the  Commission  on 

(1)  $7600  at  If  per  cent.     (2)  $5600  at  12|  per  cent 

Find  the  Brokerage  on 

(8)  $2864  at  \  per  cent.     (4)  9375  at  .6  per  cent. 

(6)  An  agent  collectGd  rents  to  the  amount  of  $578  and 
hlB  Brokerage  amounted  to  $20.01 ;  what  was  the  rate? 

(6)  Sent  $8877  to  my  agent  to  invest  after  deducting  his 
Commission  at  2^  per  cent ;  wKat  was  his  Commission  ? 

(7)  What  is  the  ready  money  payment  of  an  account 
amounting  to  $7680,  allowing  a  discount  of  1\  por  cent.  ? 

(8)  A  receives  a  consignment  of  wheat  from  B.  He  is  to 
sell  it  on  a  ccmmisBion  of  2  per  cent.,  and  invest  the  pro- 
ceeds in  silk,  after  deducting  his  oomminsion  on  this  new 
transaction  at  4  per  cent.  A*s  total  commission  was  $600. 
What  sum  did  he  invest  ? 

(9)  What  amount  of  money  was  invested,  when  ib« 
broker's  charges  at  1^  per  cent  amounted  to  $576. 

(10)  Gave  $20050  to  a  broker  to  invest,  with  instruction, 
After  deducting  his  brokerage  at  \  per  cent.,  to  invest  the 
balance  in  Government  bonds.  What  will  be  ib«  lun  in- 
Telle  J,  and  how  muob  will  be  tb«  brokerage  f 


'  1. 
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INSURANCE, 

189.  Inburanob  is  security  guaranteed  by  one  party, 
on  being  paid  a  certain  sum,  to  another  against  any  loss. 

The  Pbemhtm  is  the  sum  paid  for  Insurance.     It  is 
always  a  certain  per  cent,  of  the  sum  insured. 

The  Policy  is  the  written  contract  of  Insur?  nee. 

Note. — As  the  Premium  is  always  so  much  per  cent,  of  the 
sum  insured  it  is  found  by  the  same  rule  as  Commission. 

What  sum  should  be  insured  at  4  per  cent.,  on  goods 

worth  $2940,  that  the  owner  may  receive,  in  case  of 

loss,  the  value  both  of  goods  and  premium  ? 

Since  the  premium  on  $100  at  4  per  cent,  is  94, 

$96  worth  of  goodB  would  be  ocvered  by  $100 ; 


•1 

$2940 


K 


II 


aB4ox 100 

'  96 


=  $8062.60,  Bumre- 
quired. 

Examples-    (ovi) 

(1)  What  will  be  the  premium  of  insurance  on  the  furniture 
of  a  house  valued  at  $2500  at  \  per  cent.  ? 

(2)  What  is  the  premium  for  insuring  a  cargo,  valued  at 
$21360,  at  8^  per  cent.  ? 

(8)  For  what  sum  should  goods  worth  X*4384.  0«.  Bd.  be 
insttred  at  2^  per  cent,  that  tho  owner  may  recover,  in  case 
of  loss,  the  value  of  both  goods  and  premium  ? 

(4)  A  person  at  the  age  of  40  insures  his  life  in  each  of 
two  offices  for  $6600,  the  premium r  being  at  the  rate  of  8| 
and  3|  per  cent.,,  respectively.     Find  his  annual  payment. 

(6)  What  sum  must  be  paid  to  insure  a  cargo  worth 
$26400,  the  premium  being  1^%,  policy  duty  J  percent.,  and 
brokerage  \  per  cent.  ? 

(6)  A  trader  gets  600  barrels  of  flour  insured  for  76  per 
eei...  of  its  cost  at  2J  por  cent.,  paying  $80.86  premium  ;  at 
what  price  per  barrel  did  he  purchase  the  flour  ? 

(7)  A  company  took  a  risk  at  2^  per  cent.,  and  re-insured 
^  of  it  in  another  company  at  8  per  cent.  The  premium 
received  exceeded  that  paid  by  $10.  What  was  the  amount 
of  the  risk  ? 

(8)  A  shipment  of  apples  was  insured  at  2f  per  cent,  to 
cover  I  of  its  value.  The  premium  was  $71.26 ;  what  wari 
the  ftpplM  worth  1^ 
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TAXES. 

190.  A  TAX  is  a  sum  of  money  assessed  on  a  person 
in  proportion  to  the  value  of  bis  property,  amount  of 
income,  &c.,  for  public  purposes. 

In  order  to  levy  a  tax  persons,  called  assessors,  are 
first  employed  to  ascertain  or  appraise  the  value  of  all 
tbe  property  taxed.  Wben  this  has  been  done  the  sum 
to  be  levied  is  apportioned  amongst  the  property  own- 
ers according  to  the  value  of  the  property  of  each. 

Ex.  A  certain  town  has  property  valued  at  $1,- 
560,000  and  levies  a  tax  of  $23400 ;  what  should  B 
pay  whose  property  is  valued  at  $7600  ? 

Since  «lfi60000  pays  $23400  \ 

.-.  ♦Ipays^vlimiy; 

.-.  $7500  pays  | L5-«« '^A? lo o 

^  r    J      »       1 660000 

* $112.60,  tax  required. 

Eiamples.    (ovii) 

(1)  In  a  gohool  section  containing  property  valued  at 
1100000  a  tax  has  to  be  levied  to  p«y  the  teacher's  salary  of 
♦80<..  and  $260  which  had  been  ex*)ended  in  purchasing 
map. ,  &0.  Find  A^»  tax,  who  owns  property,  real  and  per- 
sonal, worth  $6400. 

(2)  A  man  who  owns  $8500  worth  of  property  pays  a  tax 
of  $144.60  ;  find  the  rate  on  the  dollar. 

(8)  If  the  property  of  Toronto  be  valued  at  $76000000, 
and  J3,  who  pays  tax  on  $80000  worth  of  property,  pay 
11400,  find  the  total  tax  levied  in  Toronto. 

(4)  In  a  cor  lain  section  a  schoolhouso  is  to  be  built  at  an 
expense  of  $8400,  to  bo  defrayed  by  a  tax  upon  property 
valued  at  $700000.  What  la  the  rate  of  taxation  to  cover 
both  the  cost  of  tbe  schooihouse  and  the  collector's  oonimis- 
siou  at  4  per  cent.? 

DUTIES  OR  CUSTOMS, 

191.  Duties  or  Customs  are  suras  of  money  required 
by  government  to  be  paid  on  nearly  all  imported  goods. 

The  law  requires  tliat  all  goods  entoring  Canada  shall 
be  landed  at  certain  places  where  Custom  Housrs  are 
•BtAblished*     These  placed  oiu  ct^t^d  Poatb  or  Entbt, 
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Duties  are  of  two  kinds,  ad  valorem  and  specific* 

An  Ad  Valorem  duty  is  a  certain  percentage  on  the 
*  cost  of  the  goods  in  the  country  from  which  they  are 
imported. 

A  Speoifio  duty  is  a  sum  computed  on  the  ton,  yard, 
gallon,  &c.,  without  regaixl  to  the  value  of  the  goods. 

Note. — As  ad  valorem  duties  are  percentages  they  are 
computed  in  the  same  manner  as  Commission  &c. 

Ex.  Find  the  specific  duty  on  760  lbs.  of  Sul 
X)huiic  Acid  at  i  cent  per  lb. 

Duty  on  1  lb.  is  i  cent. 

"  760  lbs.  is  ^4«  cents=$3.80,  duty  required. 

Examples,    (oviii) 

'      (1)  Wliat  is  the  duty  on  7635  lbs.  of  tea,  valued  at  18600 
at  6  ceuts  per  lb.  ? 

(2)  Find  the  ad  va^'^rem  duty  on  an  invoice  of  books 
which  coBt  $1760  at  5  per  cent. 

(8)  Find  the  Bpeciilc  duty  on  750  gallons  of  wine  worth 
^  12150  at  60  cents  per  gallon. 

(4)  Find  the  duty  on  8400  lbs.  of  sugar  worth  7^  cents  per 
lb. ;  the  specific  duty  being  \  cent  per  lb.  and  the  ad  valorem 
duty  26  per  cent. 

(6)  Paid  $1662.60  duty  on  an  invoice  of  cotton  at  the  rate 
of  17^  per  cent. ;  what  was  the  value  of  the  cotton  ? 

STORAGE. 

192,  Storage  is  a  charge  made  by  a  person  who 
stores  movable  property  or  goods  for  another.  It  is 
usually  reckoned  by  the  month  of  80  days  at  a  certain 
price  per  bushel,  cask,  box,  bale,  &c. 

The  owners  of  the  goods  pay  for  putting  the  goods  in 
store,  stowing  away,  and  the  expenses  of  dehvery. 

When  goods  are  received  and  delivered  at  the  pleasm*e 
of  the  consignor,  tho  dues  for  storage  are  usually  deter- 
mined by  an  average. 

Ex.  Wiat  is  tlie  cont  of  storage,  at  lo.  poi 
bnshel  per  month,  of  wheat  received  and  delivered  as 
for  following: 
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•  Aeeount  cloted  October  ind,  1S77. 

A.00OUNT  OP  Storage  of  Wheat,  receive d  and  delivebbl 

FOR  Account  of  John  Jones,  Toronto. 


II 


DArn. 

2 
11 
16 
21 
10 
16 
20 

6 
10 
15 

• 

Re- 
ceived. 

Deli- 
vered. 

Bal- 
ance. 

Dayai 

I 

20 

6 

6 

0 

6 

5 
17 

Frodnots. 

1877. 
Julr    

200 

200 

50 
400 
100 
600 

60 

0 

200 

800 

100 

1800 

150 

260 

«< 

350 

2000 

«« 

800 
... 

2000 

AusuBt    

400 

2500 

<l 

450 
60 

260 

«t 

000 

September  

200 
100 

1000 

*t 

1600 

•I 

200 

1 

1150 
100 

1700 

Bal.  on  hand  Oct.  2. 

1260 

80)13000 

488^ 

•    / 

1260 

1250 

433i  X  let.  =$4.38^. 
The  storage  of  200  bu.  for  9  days  -f  50  for  6  days,  -f-  400 
*vi.  for  6  days,  -f  100  bus.  for  20  days,  +  500  bus.  for  6 
tt«i>8,  4"  fiO  bus.  for  6  days,  -f  *^00  bus.  for  6  days,  -j-  800 
bu.  ^r  6  days,  +  100  bu.  for  17  days,  is  the  same  as  the 
storage  of  18000  for  1  day,  or  of  433  i  bu.  for  a  mouth  of  80 
days,     the  storage  of  433^  bu.  at  lo.  per  bushel  la  t)4.88i. 

Examination  Papers, 
I. 

(1)  If  a  ifroeer's  pound  weight  is  10  drams  too  light, 
find  his  gaif^  y<Qr  cent,  from  this  source  alone. 

(8)  If  a  deU  after  a  deduction  of  6  per  cent,  becomes  $228, 
what  should  it  have  become  if  a  deduction  of  6^  per  cent, 
had  been  made  ? 

(8)  Find  the  vwbie  of  the  poods  imported  when  an  ad 
valorem  duty  of  l?i  per  cent,  produ  'es  i()37. 

(4)  The  population  of  a  city  hat.  increased  by  5976  persons 
between  1860  aud  1870 ;  this  incroase  is  12^  per  cent,  ot  the 
population  of  1870.     V^'ii&i  was  tlie  population  in  1860? 

(6)  la  1860  the  popal«tion  of  a  town  was  7600  ;  in  1870 
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it  woB  found  to  be  9196.  If  the  increase  per  cent.  dm*ag 
the  first  decade  was  the  same  as  during  the  ladt,  wfifct  %%9 
thie  per  ceut.  ' 

II. 

(1)  A,  after  paying  <tt   income  tax  of  1^  per  cent,  on  eO 

his  salary  over  $400,  has  11739.60  left.     Find  his  salary. 

(2)  A  town  has  levied  a  tax  of  $7340,  which  rinm  includos 
the  amount  voted  for  building  a  bridge  and  the  collector's 
fees,  at  8  per  cent.     What  was  expended  on  the  bridge  ? 

(8)  The  fivora£je  of  ten  results  was  17.5 ;  that  of  the  first 
three  was  li''-25,  and  of  the  next  four  16*6  ;  the  eighth  was  JJ 
less  than  the  ninth,  and  4  less  than  the  tenth.  What  w^t. 
the  tenth  ? 

(4)  The  gross  receipts  of  a  railway  company  in  a  certain 
year  are  apportioned  thus  :  40  pel  cent.,  to  pay  the  working 
expenses,  54  per  cent,  to  g:vp  the  shareholders  a  dividend  at 
the  rate  of  8^  per  cent,  on  their  shares  ;  and  the  remainder, 
$42525,  is  reserved.  What  wan  the  paid  up  capital  of  the 
company  1 

(6)  A  can  do  5  per  cent,  of  a  piece  of  work  m  3  days  of 
10  hours  each;  B  can  do  7^  per  cent,  of  it  in  5  days  of  8 
hours  each.  If  both  men  work  together  .\nd  the  whole  work 
be  worth  $B5  ,  what  does  each  get  / 

III. 

(1)  A  cargo  is  valued  at  $7906.45  ;  the  premium  of  insur- 
ftnoe  is  at  the  rate  of  5^  per  cent.,  policy  <iuty  ai  ^  per  cent.. 
And  commission  at  ^g  per  ceui  ;  what  hum  must  be  insured 
to  cover  the  cargo  and  tlie  ex[»eiidtn  -f  innurance  ? 

(2)  Received,  and  delivorod,  on  ac(n:)tuit  of  James  Smith, 
sundry  bales  of  cotton,  an  tullow^:  Ueceived  Jan.  1,  1877, 
8810  bales;  Jan.  16,  120  bjdus  ;  Vvh.  I.  1500  bales;  Deliv.'rnd 
Feb.  22,  1000  bales;  March  1,  OoO  bales;  April  8,400: 
April  10,  812  bales.  Rotiuirod  the  numhur  of  bales  remain- 
ing in  store  May  1,  and  tho  cost  of  Kt.)r:*^o  up  to  that  date, 
At  the  rate  of  6  cents  a  bale  per  month. 

(8)  If  the  increase  in  the  number  of  male  and  female 
oriminala  is  2^  per  cent.,  while  the  decrease  in  the  number 
of  mnles  aloucj  is  7^  per  cent.,  and  the  increase  in  the  num- 
ber /emnles  is  10^  per  cent.;  compare  the  autecedeut  num- 
bers of  male  and  female  prisouers. 

(4)  A  person  takes  »  railway  reiinrn-ticket  for  a  month, 
payin.qr  2n  per  cent,  more  for  it  than  he  would  have  duufc  for 
a  fia^^i*  ••«'k«t.    At  tha  end  oi  tht  mon'^k  ht  oblains  an  ax- 
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lension  of  time  for  a  week  by  paying  5  per  cent,  on  the 
monthlj  tioket.  The  whole  sum  paid  is  $10.60;  find  the 
price  of  the  single  ticket. 

(6)  The  paper  duty  was  l\d.  per  lb.  and  the  weight  of  a 
certain  book  1^  lbs.  Tlie  paper  manufacturerer  realized  10 
per  cent,  on  his  sale,  and  the  publisher  20  per  cent,  on  his 
outlay.  What  reduction  might  be  made  in  the  price  of  the 
book  on  the  abolition  of  the  paper  duty,  allowiug  to  each 
tradesman  the  same  rate  of  proht  as  before  ? 

IV. 

t. 

(1)  A  merchant  bought  87  yards  2  qrs.  of  cloth  at  $4  87i 
per  yard,  and  49  yards  2^  qrs.  of  silk,  at  93^  cents  per  yard. 
For  what  sum  must  the  whole  be  sold  to  make  a  profit  of 
83^  per  cent.  ' 

(2)  A  commission  merchant  is  to  sell  12000  lbs.  of  cotton, 
and  invest  the  proceeds  in  sugar,  retaining  If  on  the  sale, 
and  the  same  on  the  purchase.  Cotton  selling  at  7  cents, 
and  sugar  at  6  cents  per  pound,  what  quantity  of  sugar  can 
the  merchant  buy '? 

(3)  In  an  examination  of  760  candidates,  "22  on  the  whole 
do  well,  '34  barely  pass,  and  the  rest  fail ;  how  many  do 
well,  barely  pass,  and  fail,  respectively  ? 

(4)  Sold  grain  on  commission  at  6  per  cent. ;  Invested  net 
proceeds  in  groceries  at  2  per  cent,  commission.  My  whole 
commission  was  l$70.  What  was  the  value  of  the  grain  and 
groceries  <> 

(6)  A  commission  merchant  receives  125  bbls.  of  flour 
from  Ay  150  bbls.  from  B,  225  bbls.  from  Oj  he  finds  on 
inspection  that  ^.'*  is  10  per  cent,  better  than  ii.'«,  ami  C.'s 
5,*T  per  cent,  better  than  A.'s\  he  sells  the  whole  lot  at  $7 
per  barrel,  and  charges  4  per  cent,  commission.  How  much 
does  he  remit  to  each  ? 

V. 

(1)  A  broker  charges  mo  \\  per  cent,  commission  for  pur- 
(b'lsing  some  unourrent  bank  bills  at  26  per  cent,  disc  >Mut ; 
df  these  bil's,  throe  of  $10  each,  and  one  of  $50  b«  c.jmj 
worthless  ;  I  dispose  of  the  remainder  at  par,  and  thus  uiake 
|620.     What  was  the  amount  of  bvils  purchased  ? 

(2)  A  wholesale  merchant  sent  a  quantity  of  goods  into 
the  country  to  be  sold  by  auction,  on  a  commission  of  4^  per 
cent.  What  amount  of  goods  must  be  sold  that  his  a'jent 
may  bay  produce  with  the  avails  to  the  amount  of  11910. 
After  retaining  a  commission  of  2  per  cent.^ 
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(8)  A  factor  receives  $80056,  and  is  directed  to  pnrohale 
cotton  at  $289  per  bale  ;  he  is  to  receive  4  per  cent  commis- 
Bion,     How  many  bales  does  he  bny  ? 

(4)  Sold  goods  to  a  certain  amount  on  a  commission  of  6 
per  cent.,  and,  having  remitted  the  net  proceeds  to  the 
owner,  received  for  prompt  payment  i  per  cent.,  which 
amounted  to  $16.15.     What  was  the  amount  of  commission  ? 

(5)  A  man  obtained  an  insurance  for  life  at  the  age  of  37, 
and  died  when  51  years  old.  The  policy  required  annual 
payments  during  life,  at  $2.8074  per  $100,  and  secured  to 
the  heirs,  $1709.69  more  than  the  amount  of  all  the 
premiums  paid.    What  was  the  face  value  of  ihe  policy  ? 

XXVI.    Profit  and  Loss. 

193.  If  I  sell  for  $105  that  for  which  I  gave  $100, 1 

gain  $5  en  an  outlay  of  $100. 

If  I  sell  for  $95  that  for  which  I  gave  $100,  I  lose 
$5  on  an  outlay  of  $100. 

The  following  Examples  will  show  the  method  of 
solving  questions  relating  to  Profit  and  Loss,  the  prin- 
ciples laid  down  in  Section  xx  being  followed. 

Ex.  (1).  I  sell  for  $6  that  for  which  I  gave  $5. 
What  is  my  gain  per  cent.  ? 

On  an  outlay  of  $5  my  gain  is  $1 ; 
On  an  outlay  of  81  my  gain  is  $^  ; 
On  an  outlay  of  $100  my  ^ain  is  9'-^  or  $20 ; 
.•.I  gain  20  per  cent. 

Ex.  (2).  I  bought  some  goods  for  $17.  How  must  I 
sell  them  in  order  to  gain  17}|  per  cent.  ? 

That  for  which  I  gave  $100  I  must  soil  for  $117^  f ; 

That  for  which  I  gave  $1  I  must  sell  for  $i  o?Tw'5 

That  for  which  I  gave  $17  I  must  sell  for  $\l^-?-9±^  or  $20 

100X17 

Ex,  (8).    By  sellm^  goods  for  $7.20  I  made  a  profit 
of  20  per  cent.     What  did  I  give  for  them  ? 
That  which  I  sold  for  $120  I  bought  for  $100. 
That  whiuh  1  sold  for  $1  I  bought  for  $|§^  ; 

That  whioh  I  loldfor  $7.20  I  bought  for  $l:^:^^  or  96. 
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Ex.  (4).  If  by  selling  cofl'ee  at  1-s.  Id.  per  lb.  I  lose 
5  percent.,  what  mnst  1  sell  it  at  to  gain  5  per  cent.  ? 

That,  which  I  sell  at  95d.,  I  bought  for  100,i. ; 
that,  which  I  sell  at  !(/.,  I  bought  for  %"f/. ; 

that,  which  I  sell  at  1 9(^.  1  bought  for  ^-^"il^^.d.  or  20rf. 
Having  thria  found  the  cost  p^'ice^  wo  proceed  thus  : 

To  gain  5  per  cent, 

that,  for  which  I  gave  100'/.,  I  wnst  sell  for  lOSr?. 
that,  for  which  1  gave  \d.,  I  must  sell  for  \lld. ; 
that,  for  which  I  gave  'lOd.,  I  must  sell  for  '"^  '^-c?.,  or  la.  9(i. 

.100 

Or  thus : 

In  the  first  case, 

that  wliich  costs  100<i.  sells  for  95<i. 
In  the  second  case, 

that  which  costs  lOOrf.,  Bells  for  lOnrZ. ; 
,*.  that  which  sells  for  95ti.  must  bring  lOor/. ; 
'*  "       Id.  must  bnng  Vs'^f/.; 

"  "       19d.  must  bring  ^^"^  ^-~-^d., 

9  5 

.   -  or  Is.  ^d.  as  beforo 

Ex.  (5).  A  quantity  of  tea  is  sold  for  88 1  cents,  per 
pound,  the  gain  is  10  per  cent.,  and  the  total  gain  is 
$48.     What  is  the  quantity  of  the  tea  ? 

That  which  seUs  for  $110  cost  SlOO; 
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.'.  the  cost  price  per  lb. 
.'.  the  gai)i  on  1  lb. 


0-8;3:\  X_10_0  . 
"110      ~  ' 


^f  of  $0-83  i; 
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of  80  83.' 


But,  the  gain  per  lb.  X  No.  of  lbs.  sold  ■=  total  gain, 
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of  ^0  8:ii  X  No.  of  lbs.  sold  =-  $48 


No.  of  lbs.  sold  --=  $ 
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633^  lbs.  is,  therofore,  quantity  sold* 
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194.  When  tea,  spirits,  wine  and  snoh  oommoditiei 
are  mixed  it  must  be  observed  that 

quantity  of  ingredients  =  quantity  of  mixture, 
cost  of  ingredients  =  cost  of  mixture. 

Thus,  if  a  mixture  is  made  of  1  gallon  of  ale  at  8  ots. 
a  gallon,  8  at  15  cts.,  4  at  20  ct"    and  12  at  7  cts. 

quantity  of  ingredients  =  (1+  t£-|-12)  galls,  or  20  galls.; 

cost  of  ingredients         =  (8+45-j-80-f-81)  cts.,  or  $2.17. 

If  I  want  to  know  what  gain  per  cent  I  shall  make 
by  selling  this  mixture  at  26  cts.  a  gallon.  I  reason 
thus : 

20  gall,  at  26  cts.  will  sell  for  $5,20  ; 

.♦.  that  for  which  I  gave  $2.17, 1  sell  for  $5.20 ; 

.-.  $2.17  gains,  ($5.20—12.17),  $8.08; 

.-.  $1  gains  %\\^  ; 

.-.  $100  gains $lPi>^-S:0»,  or  $189.68. 
.*.  I  gain  $189.63  per  cent. 

195.  In  solving  questions  on  Profit  and  Loss  the 

student  must  be  very  careful  to  notice  whether  the  gain 
is  calculated  on  the  selling  price  or  cost  prioe.  Thus, 
it  is  sometimes  said  that  a  retailer's  profit  is  26  p^r 
cent,  meaning  that  he  gave  76  cents  for  an  article  which 
he  sells  for  $1.  His  profit,  in  this  case,  is  83  ^  per 
cent,  on  his  outlay.  Care  must,  therefore,  be  taken 
to  express  distinctly  which  is  meant.  The  profit 
on  a  single  transaction  or  set  of  transactions  by  no 
means  represents  a  net  profit,  as  it  is  not  charged  with 
a  variety  of  expenses  which  belong  to  the  business  in 
general  rather  than  to  the  set  of  transactions  in  question. 

Ex.  If  100  articles  of  a  given  kind  can  be  made  in  # 
week  out  of  $40  worth  of  raw  materials,  cost  of  laboui 
&c.  being  $10,  fixed  charges  for  rent  &o.  being  $250  a 
year,  find  (1)  the  cost  price  of  each  article,  (2)  th» 
invoice  price  in  order  that  a  profit  of  80  per  cent,  on  the 
cost  price  may  be  reahzed,  the  following  allowances  be- 
ing necessary,  viz.,  10  per  cent,  commission  to  agents 
on  money  received  for  sales,  and  12  per  cent,  for  bad 
debts,  and  (8)  the  amount  of  profit  in  a  ;pear, 
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(1)  The  fixed  ehar^oB  mnfit  be  referred  to  the  name  nnii 
of  time  as  the  reet  of  the  eBtiiuate,  viz.:  1  week  =  iVv  = 

Cost  of  100  articlea  =  ^50  -f  S^^^*  =  $54*8077  : 
.-.  coGt  of  J  article  =  $0-548077. 

(2)  The  profit  on  capital  may  be  regarded  as  part  of  the 
eoRt  of  production.  It  woald  be  bo,  in  fact,  if  the  money 
were  borrowed  at  80  per  cent,  icftereat.     80  per  cent,  added 

to  $'548077  gives  9 ^qq • 

Again,  tho  commission  is  paid  on  the  money  actually 
received  ;  to  provide  for  it,  wo  must  take  the  ^°  of 

ft\»0Xft4807  7^  Qf   5lOXl30X'g4S07T^ 

Next :  12  per  cent,  on  bad  debts  means  that  12  do  not 
pay  for  88  who  do.  To  provide  for  it,  we  take  W  of  the 
BeUing  price.     The  invoice  price  will,  therefore,  be 
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,  or  $-899. 


88XdX  100 

(8)  To  find  the  profit  we  must  take  ^  of  the  cost  price, 
md  multiply  by  100  X  62. 

Annua  profit  =  ^30xi>ox»gx'»4tow   ^  ^^        , 

Examples  (eix) 

(1)  If  !  bny  an  article  for  $3.20  and  sell  it  for  $4,  what  is 
my  gain  gain  per  cent.  ? 

(2)  If  I  sell  goods  for  $2240  and  gain  12  per  cent.,  whai 
was  the  cost  price  ? 

(3)  If  375  yards  of  silk  be  sold  for  $1960,  and  20  per  cent. 
profit  bo  made,  what  did  it  cost  per  yard  ? 

(4)  If,  by  selling  wine  at  17«.  5d.  a  gallon,  I  lose  6  per 
cent.,  at  what  price  must  I  sell  it  to  gain  16  per  cent.  ? 

(5)  If,  by  selling  goods  for  $544,  I  lose  16  per  cent.,  how 
much  per  cent,  should  I  have  lost  or  gained,  if  I  had  sold 
tliem  for  $672. 

(6)  Tho  manufacturer  will  supply  a  certain  article  at  l\d.; 
if  a  tradesman  charge  2(Z.,  what  profit  per  cent,  will  hi 
mako  ? 

(7)  A  tradesman's  prices  are  20  per  cent,  above  cost  price. 
If  he  allow  a  customer  10  per  cent,  on  his  bill,  what  profit 
doea  ht  make  ? 

(8)  A  tndeBmAn'a  prices  are  26  per  cent,  abort  oost  mrioe. 
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If  he  allow  m  onstomer 
does  he  imike  ? 


12  per  cent,  on  his  bill,  what  profit 


(9)  A  man  bays  goods  &t  £2Z.  6».  5d.,  and  sellB  them  at 
j622.  2«.  1^.     How  much  does  be  lose  per  cent.  ? 

(10)  A  man  bnys  goods  at  £15.  Ga.  Sd.,  and  sells  them 
again  at  £11.  15«.  9^i.    How  muoh  does  he  lose  per  cent.  ? 

(11)  A  man  buys  goods  at  the  rate  of  $90  per  cwt.,  and 
geUs  2  tons  14  cwt.  8  qr.  1^  lb.  for  $6000.  How  much  has 
he  gained  or  lost  per  cent,  on  his  outlay  ? 

(12)  If  8  per  cent,  be  gained  by  selling  a  piece  of  ground 
,      for  $4125.60,  what  would  be  gained  per  cent,  by  selling  it  for 

M202? 

(18)  If  8  per  cent,  more  be  gained  by  selling  a  horse  for 
$888  than  by  selling  him  for  $324,  what  must  hiM  original 
price  have  been  ? 

(14)  A  grocer  mixes  12  lb.  of  tea  at  2s.  &\d.  per  lb.  with  4 
lb.  at  8«.  2^.  At  what  price  must  he  sell  the  mixture  so  as 
to  gain  88^  per  cent,  upon  his  outlay  ? 

(15)  How  many  pounds  of  tobacco  at  $1.05  a  pound  must 
a  tobacconist  mix  with  4  lb.  at  $1.80,  that  he  may  sell  the 
mixture  at  $1.56|  per  pound,  and  gain  83^  per  cent,  upon 

v      his  outlay? 

(16)  A  spirit  merchant  buys  80  gallons  of  whiskey  at  $8.60 
per  gallon,  anu  180  gallons  more  at  $3.00  per  gallon,  >  nd 
mixes  them.  At  what  price  must  he  sell  the  mixture  to  ;.  aia 
8i  per  cent,  upon  his  outlay  ? 

(17)  I  mix  80  gallons  of  gin  at  $3.10  per  gallon  with  96 
gallons  at  $8.41|,  and  sell  the  mixture  so  as  to  gain  10  per 
cent.    At  what  price  per  gallon  do  I  sell  it  ? 

(18)  A  grocer  buys  two  sorts  of  tea  at  65  cents  and  61| 
cents  per  lb.  respectively.  He  mixes  them  so  as  to  have  8 
lb.  of  the  dearer  tor  every  1  lb.  of  the  cheaper  sort,  and  sella 

^       the  mixture  at  80  cents  per  lb.    What  does  he  gain  per  cent.  ? 

XXVII.  stocks  and  Shares. 

196.  The  Government  of  a  ooimtry,  the  authorities 
.  ,  of  a  city,  &c.,  often  tind  it  necessary  to  borrow  money 
to  carry  on  public  works,  ^tc.  A  loan  is  then  con- 
tracted and  the  borrower  pledges  tlie  credit  oi  the  couu- 
try,  city,  &c.,  to  pay  a  fixed  rate  of  interest  on  the  sum 
borrowed  until  the  debt  is  paid  oil'. 

The  term  stoox  is  applied  to  any  snob  govemm*  r:< 
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loan.     It  also  denotes  the  capital  of  a  joint-stook  com- 
pany. 

Banks,  Railway  Companies,  and  others,  have  their 
capital  divided  into  shares  of  so  many  dollars  each, 
asually  $50  or  $100. 

The  price  of  stock  is  always  quoted  at  so  many  dol- 
lars for  $100  stock.  Thus  when  we  read  that  the  stock 
of  the  Toronto  Bank  is  at  155  it  means  that  $165  of 
money  wiU  purchase  $100  stock  in  that  bank. 

The  price  of  stock  is  always  fluctuating  owing  to  a 
change  in  the  value  of  money,  i.  e.,  at  times  money  is 
scarce  and  consequently  in  large  demand,  and  hence 
the  rate  of  interest  will  be  high  ;  at  other  times  it  is 
plentiful  and  therefore  cheap.  Thas  if  A  has  money 
to  loan  and  can  get  8  per  cent,  for  it  he  will  not  invest 
it  in  the  Dominion  stock,  which  pays  6  per  oent,,  un- 
less the  1  atter  is  so  cheaj)  that  he  can  make  8  per  cent, 
i.  e.,  unless  he  can  buy  it  at  75.  Hence  if  B  wished  to 
sell  Dominion  6  per  cent,  stock  he  would  have  to  sell  it 
at  a  disc<nmL 

Again,  if  money  could  only  be  loaned  at  6  per  cent., 
B  would  be  able  to  sell  $100  of  such  stock  for  more 
than  $100  money,  in  this  case  he  would  sell  at  a  Pre- 
mium.  Among  the  other  causes  which  determine  the 
value  of  stock,  we  may  mention  its  desirabihty  as  a  safe 
investment,  commercial  and  pohtical  changes  at  home 
and  abroad,  etc. 

197.  Stock  is  at  Pab  when  it  sells  for  its  nominal 
value,  as,  when  $100  stock  sells  for  $100  money. 

It  is  at  a  Premium  when  it  seUs  for  more  than  ita 
nominal  value.  Thus,  when  $100  stock  sells  for  $109 
money  it  is  at  a  Premium  of  9  per  cent.  It  is  at  a  Dis- 
count when  it  sells  at  less  than  its  nominal  value. 
Thus,  when  $10f)  stock  sells  for  $85  money,  it  is  at  a 
discount  of  15  per  oent. 

The  purchase  and  sale  of  stocks  are  usually  effected 

Vy  means  of  a  stock-broker,  who  is  paid  a  certain  per- 

^  oentagtt  on   all  siook  that  passM  tkrough  his  hands. 
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Thns,  if  Btook  is  at  92^  and  the  broker  charge  1  pei 
o«nt.,  tiie  buyer  will  have  to  pay  $93,  ($924  -j-  ^)  for 
1100  stook,  and  the  seller  would  receive  $92  ($921  — 
$i)  for  it. 

198.  Stock  is  offcen  named  from  the  interest  which  is 
paid  to  the  owners  of  the  stook.  Thus,  the  Dominion 
Government  stock,  paying  interest  at  the  rate  of  6  per 
cent.,  is  spoken  of  as  the  Dominion  6  per  cents.,  or 
Dominion  6's. 

Consols  are  a  part  of  the  national  debt  of  Great  Brit- 
ain, so  called  from  the  Oonsolidation  of  the  stook  of 
various  annuities  into  a  joint  8  per  cent,  stook. 

The  National  Debt  ot  Great  Britain,  which  now 
amounts  to  about  778  millions,  has  been  incurred  by 
loans  made  to  the  State  by  individuals.  Interest  is  paid 
upon  the  main  part  of  this  debt  at  the  rate  of  8  per  cent. 
The  names  of  the  persons,  who  have  a  claim  on  the 
nation  for  such  interest,  are  registered  in  books  kept  by 
the  Bank  of  England  on  behalf  of  the  Government. 
Such  persons  are  called  FuadJwldera :  the  debt  itself  is 
often  called  The  Funds :  and  the  interest,  which  is  pay- 
able half-yearly,  is  called  Dimdmids, 

Suppose  -i  to  be  a  Fundholder  in  that  particular  part 
of  the  National  Debt  called  The  Three  per  Cent.  Consols^ 
and  suppose  the  amount  of  the  debt,  which  he  is  ack- 
nowledged by  the  Register  to  hold,  to  be  £6000,  he  is 
then  said  to  hold  £6000  stock.     A  oatmot  demand  the 

Sayment  of  6000  sovereigns,  or  any  smaller  sum,  from 
le  Government,  as  a  redemption  of  the  debt,  but  the 
Government  undertakes  to  pay  him  (or  any  one  to  whom 
he  may  assign  his  claim)  76  sovereigns,  every  half-year, 
that  bain^  the  amount  of  interest  on  £6000  for  half  a 
year  at  8  per  cent. 

Now  suppose  A  to  be  desirous  of  selUng  his  claim  to 
B.  The  value  of  the  claim  does  not  vary  much  from 
time  to  time  in  the  case  bciibre  us,  for  England  is  known 
to  be  willing  and  is  aokuowledf ed  to  b«  able  to  pay  th« 
i&t«r«fi  <m  hdr  dtbt,  and  the  seoority  of  the  okim  malui 
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tihe  Fmidholder  satisfied  with  a  low  rate  of  interest, 
pnnctually  paid  and  easily  obtained.  The  value  of  ^6100 
Stock  in  Consols  is  at  the  present  time  (July  12,  1877) 
92|,  that  is,  A  can  obtain  £92|  for  each  £100  Stock  that 
he  holds,  and  B  on  the  payment  of  50  x  iS92},  or 
^64618.  16$.  can  have  the  £6000  Stock,  now  held  by  A, 
transferred  to  him. 

A^8  name  is  then  removed  from  tht  Register,  and  B'» 
name  is  inserted  in  it,  and  the  process  is  called  a  IVant' 
fer,  A  is  said  to  sell  out  of  tho  Funds  and  B  is  said 
to  invest  in  them. 

199.  United  States  securities  are  of  two  kinds  :  Notes 
and  Bonds. 

United  States  6't,  5-20  are  bonds  bearing  interest  at 
6  per  cent,  and  payable  in  20  years,  but  may  be  paid 
in  5  years,  if  the  Government  choose.  When  it  ii 
necessary  to  distinguish  different  issues  of  bonds  bear- 
ing the  same  rate  of  interost,  the  year  at  wliioh  they 
become  due  is  mentioned  ;  thus  U.  S.  6's,  6-20  of  '84  ; 
U.  S.  6's,  6-20  of  '85. 

Notes  are  of  two  kinds. 

Firsts  those  payable  on  demand,  without  interest, 
known  as  United  States  Legal-tender  Notes,  or  **  Green 
Backs." 

Second.  Treasury  notes  payable  at  a  specified  time, 
with  interest.  Of  this  kind  are  notes  bearing  interest 
at  7^  per  cent.,  and  known  as  7-80's.  These  have  8.11 
been  redeemed. 

200.  OuaBBNOT  is  a  term  used  in  commercial  lan- 
guage. 

First.  To  denote  the  aggregate  of  Specie,  Bills  of 
Exchange,  Bank  Bills,  Treasury  Notes,  and  other  sub- 
stitutes for  money  employed  in  buying,  selling,  and 
carrying  on  exchange  of  commodities  between  various 
countries. 

Second.  To  denote  whatever  circulating  medium  is 
ued  in  any  country  as  a  substitute  for  tk«  guvernaMD^ 
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standard.  It  sometimes  happens  tibat  &e  paper  onr- 
renoy  of  a  country  beoomes  depreciated  in  value,  as  is 
the  case  at  the  present  time  in  the  United  States.  Thus 
when  we  road  in  Stock  quotations  of  American  currency 
buying  at  94|  and  selhng  at  95^,  it  is  meant  that  a 
broker  would  give  $94f  gold  for  $100  of  paper  currency, 
and  that  he  would  sell  $100  of  paper  currency  for  $95^^ 
gold.  Also  when  we  read  that  gold  is  105^,  it  is  meant 
that  the  paper  currency  is  taken  as  the  standard  for  the 
time  being,  and  $105^  of  such  currency  would  be  given 
for  1 100  gold. 

201.  In  Canada  the  liability  on  all  Banks  Stocks  is 
limited  to  double  the  amount  of  the  subscribed  capital. 
On  all  other  stocks  the  liability  of  shareholders  is  strict- 
ly limited  to  the  amount  of  the  subscribed  capital. 

When  all  the  Capital  of  a  Company  has  been  paid  up, 
it  is  often  changed  from  Shares  to  Stock,  because  in  the 
ease  of  Stock,  transactions  can  be  carried  on  with 
reference  to  any  portions  of  t<,  whereas  in  the  case  of 
Shares,  fractional  parts  of  those  Shares  cannot  be 
transterred. 

Three  points  must  now  be  clearly  marked  : 

CI)  We  shall  know  the  amount  of  money  received  by 
A  for  any  given  amount  of  stock,  if  we  know  the  price  of 
the  stock  at  the  time  of  sale. 

12)  We  shall  know  how  much  stock  can  be  bought  by 
B  lor  any  given  amount  of  money,  if  we  know  the  price 
of  the  stock  at  the  time  of  sale. 

(8)  We  shall  know  the  amount  of  income  receivod  by 
A  (and  subsequently  by  B)  on  any  given  amount  of 
stock,  if  we  know  the  rate  of  interest  payable  on  tlie 
stock  ;  the  income  depending  in  no  way  on  the  price  of 
tiie  stock. 

These  three  cases  we  now  proceed  to  illustrate : 

Bx.  (1).  What  is  the  value  of  $2500  stodc  in  the 
Pomimon  n't  al  Mi  ? 


\ 


STOCKS    AND    SHARES. 


209 


Br  onr- 

I,  as  ii 
Thus 
rrenoy 
that  a 
rency, 

meant 
for  the 
I  given 


)oks  is 
Eipital. 
strict- 


id  up, 
in  the 
with 
kse  of 
ot   be 


ed  by 
ice  of 

htby 
price 

i>d  by 
nt  of 
n  tlie 
ce  of 


the 


.2  « 


T!to  vaiae  >f  $100    stock  is  $98.25  ; 
$1        stoeki.8'io'o'; 

=  $2456.25. 

Ex.  (2).  How  mucli  block  can  be  purchased  at  92 1 
for  $Y40. 

For  $92.50  I  can  purci\as6  |1()0  stock  ; 
for  $1 

for  $74;) 

Ex.  (-3).  Wiiiit  annual  income  is  derived  from  invest- 
ing $3920  in  the  6  per  cents,  at  98 ; 

/.  $98      gives  an  income  of  36  ; 
.'.  $1        gives  an  income  of  i^.^'^g- ; 

.-.  $3920  (rives  an  income  of  $--~~-^  or  $240. 

Ex,  (4).  What  sum  must  be  invested  in  the  Dominion 
6's  at  95  so  that  I  may  have  an  annual  income  of 
$1200? 
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Since  S6  is  got  from  investing  $95  ; 
.•.  $1  is  got  from  investin;^'  %^^  ; 
.«.  $1200  is  got  from  investing  $iAiLi'JUL5 


,  or  $19000. 


Ex.  (5).  "What  annual  income  is  derived  from  $3550 
■stock  in  the  U.S.  5's,  10-40? 
TncouiG  on  ^100    stock  is  $-j. 
"       $1 


t< 
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83550      ♦♦         »^-"i\?o~'  or  $177.50. 


•,  / 


This  is  merely  a  case  of  finding  the  Interest,  where 
the  Block  is  the  Principal. 

Ex.  (0).  Bought  stock  in  the  Bank  of  Coramorco  at 
120.     Tlio  last  dividend  ^vaa  at  8  per  cent. ;  what  per 
oent.  did  I  make  on  tlie  in  vestment  ? 
$120  gives  an  income  of  $3 , 

.-.$1  •'  $T^o; 

.%  li^ioo  "  $'nr'«^-^6j. 

.*.  the  per  cent,  lecpiired  is  G|, 
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Ex.  (7).  Wlien  stock  is  at  8-4,  how  much  stoflk  must 
be  sold  to  raise  $462  ? 

Since  $84  is  got  froja  selling  $100  stock  ; 
,\    n  "  SW  stock; 

$462  -  e*«-:J-^  stock; 


*  84 

or  $550  stock. 


Ex.  (8).  What  is  the  price  of  Ontario  Bank  stock 
when  $0000  stock  produces  $5880  '? 

Since  S600U  i^tock  is  woith  $5880 ; 

•  •      vJ-  W  0  0  0  0  « 


$100 


u 


e 


10  0  X  ft  8  S  0 


60  uO 

.*.  the  stock  was  selling  a.t  98. 


-  or  $98. 


Ex.  (9).  By  investing  in  the  Dominion  O's  I  make  6i 
per  cent.  ;  what  was  tlie  selhng  price  of  this  stock  ? 
Since  $6.50  ^s  got  from  investing  $100; 


II 


6x100 
6. 50 


or$92f^. 


.•-  the  selling  price  was  $92-\V' 

Ex.  (10).  Which  is  the  more  advantageous  stock  to 
invest  in,  6  per  cents,  at  95,  or  6  per  cents,  at  87 i,  and 
how  mucli  por  cent,  is  it  hetter  ? 

Income  for  1^95  in  the  C  pur  cents,  is  $6 ; 

.'.  Income  for  ^l  in.  the  0  por  cents,  is  ^-g^^. 

Income  for  $1  in  the  5  por  cents  id  $g  ^y  or  $iV^. 

We  have  now  to  compare  the  fractions  g\  and  r^;'^. 
■  Hcfhiced  to  a  common  denominator  those  become  'jViV 

an<l  .LOO,. 

.*.  Income  for  $1  in  the  (5  per  cents  is  (5V1V  — AVs)  '^^  a 
$1  better  thiui  in  the  5  per  cents. 

.'.  Income  for  $100  in  the  6  por  cents  is  100  X  (^Vi's'  -~ 
iVw;  of  a  $1  bettt     than  in  the  5  per  cents. 

Now  10)  X  (:il \'r,  -  jV'i'!'.)  ~  '91. ..per  cent,  reciuireil. 

Ek.  (11).  A  jtcrsou  ti'ansferH  £5000  stock  from  a  8 
per  Ciuit.  stock  at  72,  an  I  invests  the  proceoda  in  a  4 
ptT  cent  stock  at  90-  Find  the  dilfereuce  in  his  in- 
ccme»  ,    .     . 


iii 


i 


fint,  h*  lellfl  £5000  stock  ttt  79,  ana  geti  ^6^79X00)  M 

Then  he  inTestB  £8600  in  the  4  per  cent,  stock  at  90,  and 
tays  ^«L«.ll^iAl.  stock,  or  ie4000  stock. 

Now  his  >^  income  on  the  ^85000  stock  was  £ll^±^t 

or^lSa 

ind  his  tecond  income  on  the  £4000  stock  is  £iiUl^ili 

loo 

or  £160 ; 

.*.  be  increases  his  income  by  £10. 

Ex.  (12).  A  person  invests  £1075.  10«.  in  Consols 
when  they  are  at  89^,  and  sells  out  when  they  are  at 
98f  ;  what  is  his  gain,  hrokerage  at  ^  per  oeut.  on  each 
transaotion. 

Here  an    annuity    which    costs   £(89^ -fi)    i*    sold    for 

«(»&t-i); 

.'.on  £891  the  gain   is  £8| ; 

,'.  mn.  £1      the  gain  is  ^aal*  or  £^  | 

.«.  on  £1075  10«.  the  gain  is  £1075.  5  x  /^.  or  £48.  10.. 

Ex.  (18).  A  person  invested  in  Bank  stook  at  89  f 
%nd  sdd  out  at  108},  and  cleared  $897.60  ;  how  much 
did  he  invest,  brokerage  being  \  per  cent  on  eaoh  tian 
•action  ? 

Here  what  ooflt  |90  is  sold  for  S108^  ; 
.*.  he  gained  $18.95  by  investing  $90  ; 

.'.  he  gained  $1         by  Investing  $f5;Jj  ♦ 
.•.  he  gained  $097.50  by  investing  ^»  •'»•><»  <> 


TffTfl 


or  12700. 


Ex.  ('14).  A  person  having  to  pay  $8606^  two  years 
hence,  Invested  a  certain  snm  in  the  Toronto  6  per  cent, 
city  bonds  tc  accumulate  interest  until  the  debt  be  paid, 
and  also  an  fqual  sum  next  year ;  oupposing  the  invest- 
ments to  be  made  when  tlie  stock  was  at  99,  and  the 
first  year's  interest  also  invested  in  stock,  and  the  prio« 
to  remain  the  same,  what  must  be  the  sum  invested  on 
•aoh  occaeioB  thaX  there  may  be  juii  lufiloitiil  to  pi^ 
Ibt  d«bt  at  tiM  pvopor  time  f 
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Every  S90  invested  will  give  ^6  interest;  "      . 

.*.  every  SI  invested  will  give  ^^  interest.  ^ 

.*.  $  sum  invested  will  ^ixe  $  Ruiti  x,  ^\  interest. 

Now   $   Bura  X  ^9  invested  will  give   $  sum  X  ^^  X  /t; 
interest. 

Hence  at  the  end  of  the  second  year  there  were  on  han^^ 
the  two  suma  invested. 

Two  years'  interest  on  the  first  investments 2  x  sum  X 
One  year's  interest  on  the  second  investment  5=  sum  x 


.%» 


And  the  interest  on  the  first  year's  interest  =  sum  X  A 


X    00' 


Or  2   sums  ->-  3  x  sum  X  5*",  -f  sum  X  ^  X  V'ff  ^  di®Q* 
$3606 ,2^- 

.•.  (2  -f  $1  4-  oJSi)  Kum  ■■-  $3606;^; 


.•.sum  =  $  v^'^'5 


61650. 
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Examples  (ex). 
Find  the  value  of 

(1)  3'i'61o  stock  in  the  6  per  cents,  at  95, 

(2)  $'JbO0  stock  in  the  5  per  cents,  at  80. 

(3)  $7650  stock  in  th3  7  per  cents,  at  118^. 

(4)  j£.'3850  stock  in  the  8  p^r  cents,  at  02. 

(5)  X'572  10^-.  stock  intlic  3  per  cents,  at  91|, 

IIow  much  ijtock  will 

(6)  $8400  buy  in  the  4  p.  r  coius.  at  lo  ? 

(7)  fi!37r.7.50  buy  in  the  8  per  centa,  at  1251? 
^8)  S994.50  buy  in  the  7  per  cents,  at  117  ? 
(0)   .t"2199  buy  in  the  3  i)er  cents,  at  Ol^  ? 

^1.))    i;')527  Ws.  buy  in  the  3  I'/ci'  cents,  at  U2^f 

What  income  is  got  from  investing 

(11)  .^1)34.25  in  the  6  per  cents,  at  101  ? 

(12)  84147  in  4  per  cent,  stock  at  72.^  V 

(13)  ;B6720  in  a^  per  cent,  stock  at  W)? 

(14)  $3725  in  3  per  cent,  stock  at  74)  ? 

(15)  i;8475  lUj.  in  3  per  cent,  stock  at  92*  • 
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What  amount  of  stock  must  be  sold  , 

(16)  I^  the  8  per  cents,  at  125  to  prodace  $750  ? 

(17)  In  the  Dominion  6's  at  92^  to  produce  $629? 

(18)  In  the  6  per  cents,  at  101  to  produof  $959.60 

(19)  In  the  7^  per  cents,  at  128  to  produce  $4096t 

What  per  cent,  is  made  by  investing  in  the 

(20)  Sperconts.  at  120?  ' 

(21)  5  per  rents,  at  95  ? 

(22)  6  per  cents,  at  104  ? 
(28)  8i  per  cents,  at  76  ? 

When  Greenbacks  are  at 

(24)  90,  what  is  the  price  of  gold  7 

(25)  92^,  what  is  the  price  of  gold  ? 

(26)  84,  what  is  the  price  of  gold  ? 

When  gold  is  at  a  premium  of 

(27)  10  per  cent.,  what  are  "  GroGnbaoka"  quoted  at  % 

(28)  25  per  cent.,  what  are  "Qreeubacka  "  quoted  at? 

(29)  14  per  cent.,  what  is  $5700  of  American  Gurrene^ 
worth  ? 

What  sum  must  be  invested  in  the 

(80)  8  per  cents.,  at  120  so  as  to  produce  an  income  of 
$640. 

(31)  6  per  cents.,  at  90  so  as  to  produce  an  income  of 
$3750? 

(82)  4^  Iper  cents.,  at  67  so  as  to  produce  au  income  of 
•2790. 

What  is  the  selling  price  of  stock  wlien 
(88)  $650  stock  in  the  6  per  cents,  produce  $668.25  ? 
(84)  $7840  stock  in  the  4  per  cents,  produce  $6664  ? 
(86)  ^6840  stock  in  the  8  per  cents,  produce  £778.   17».  ? 

(86)  Whst  must  I  pay  for  U.  8.  1 0-40*8  ( Interest  at  5  %) 
that  my  investment  may  yield  6  per  cent  ? 

(87)  Which  is  the  better  investment,  the  buying  of  9  per 
oent.  stocks  at  26  per  cent,  advance,  or  6  per  cent,  bb^cka  at 
86  per  oent.  discount,  and  how  much  per  cent,  bettei  ' 

(88)  The  diffei'ence  between  the  i  noomes  derived  from  in- 
yestinK  a  certain  sam  in  6  per  oe  at.  gtook  at  126.  and  in  9 


t ' 


■ 


3 


5i  ! 


ill 


■i 


Hi 


stoats  Mb  SKijBils. 


<,,.. 


pex  oent.  itook  at  210,  ie  ^£22.  10«.    What  is  the  amonnt  i»< 
vested  ? 

(89)  I  sell  ont  of  the  8  per  cents,  at  96,  and  invest  the 
proceeds  in  Uailway  6  per  cent,  stock  at  par ;  find  by  how 
much  per  cent,  my  income  is  increased. 

(40)  If  a  8^  per  oent.  stock  be  at  91,  how  much  mnst  I 
invest  In  it,  so  as  to  have  a  y^arlylncome  of  £95Si,  after  pay- 
ing Id  ii  the  pound  income-tax  ? 

(41)  Bj  selling  out  £4/500  in  the  India  5  per  oent.  stock  at 
112^,  and  investing  the  proceeds  in  Egyptian  7  per  cent, 
stock,  a  persv'n  finds  his  income  increased  by  £168.  16*. 
What  is  the  price  of  the  latter  stock  ? 

(42)  Find  the  alteration  in  income  occasioned  by  shifting 
£8200  stock  from  the  8  per  cents,  at  86|,  to  4  per  cent,  stock 
at  114 1 :  the  brokerage  being  j^  per  cent. 

(43)  A  ovnis  a  farm  which  rents  for  $411.45  per  annum. 
If  he  sell  the  farm  for  f 8229,  and  invest  the  proceeds  in  U. 
S.  6's,  5-20's  of  84,  at  106,  pacing  i  per  cent,  brokerage,  will 
his  yearly  income  be  increased  or  diminished,  and  how 
much  ? 

(44)  Through  a  broker  i  invested  a  certain  sum  of  money 
in  U.S.  6'8,  5-20  at  107^,  and  twice  as  much  in  U.S.  6'b 
10-40  at  98^,  brokerage  in  each  case  ^  per  cent.  My  in- 
come from  both  iuvet^tments  was  I1674.  How  much  did  I 
invest  in  each  kind  of  stock  ? 

(46)  A  purchased  goods  for  which  he  was  to  pay  $7000  in 
currency,  or  S6500  ii:  gold.  Will  he  gain  or  lot.e  by  accept- 
ing the  latter  proposal,  gold  being  at  125,  and  how  much  ? 

(46)  I  invest  in  the  8  per  cents,  at  92.  They  fall  to  86, 
and  I  sell  out  and  obtain  a  safe  investment  paying  5  per 
cent.,  but  not  subject  to  fluctuation  of  value.  How  long 
must  I  hold  it  before  I  shaU  make  a  profit  by  the  change, 
in  case  8  per  cents  rose  to  their  former  value  ? 

(47)  I  own  $4000  Montreal  Bank  stock  paying  an  annual 
dividend  of  14  per  cent.  I  sell  at  180  and  invest  in  Toronto 
Gas  Company  stock  at  125  and  receive  an  annual  dividend 
of  9  per  cent  What  change  is  made  in  my  income,  broker- 
age being  i  %  and  J  %  on  the  respective  transactions  ? 

(48)  A  person  bought  stock  at  95  j-,  and  after  receiving  the 
half  yearly  dividend  at  the  rate  of  7  per  cent,  per  annum, 
■old  out  at  92|  and  made  a  profit  of  $87.60.  How  much 
stock  did  he  buy  ? 

(49)  Whether  is  it  better  to  invest  in  the  6  per  cents  at 
09i,  or  in  the  6  per  cents  at  86,  brokerage  being  ^  per  cent.? 
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(60)  Wliat  Btim  must  a  man  inyest  in  the  Dominion  6*b  at 
101  in  order  to  have  a  clear  income  of  $1775.50,  after  pay- 
ing an  income  tax  of  Ij  cents  on  the  dollar  on  all  oyer 
$400? 

(51)  A  gentleman  has  been  receiving  12  per  cent,  on  hie 
capital  in  Canada.  He  goes  to  England  to  reside,  and  in- 
vests it  in  the  8  per  cents,  at  94f ,  and  his  iacome  in  England 
is  £2400.  What  was  his  income  in  Canada,  £  being  equa) 
to  $4.86|  ? 

(52)  By  selling  out  ^4600  in  the  India  Five  per  Cent. 
Stock  at  1125,  and  investing  the  proceeds  in  Egyptian  Seven 
per  Cent.  Stock,  A  finds  his  income  increased  by  ^£168.  16*. 
SVliat  was  the  price  of  the  latter  stock,  brokerage  on  each 
transaction  being  ^  per  cent.  ? 

(53)  The  6  per  cents,  are  at  91^  and  the  7  per  cents.  a1 
102.  A  person  has  a  sum  of  money  to  invest  which  will  give 
him  $3500  more  of  the  former  stock  than  of  the  latter.  Find 
the  difference  of  income  he  could  obtain  by  investing  in  the 
two  stocks. 

(54)  One  company  guarantees  to  pay  5  per  cent,  on  shares 
of  $100  each  ;  another  guarantees  at  the  rate  of  4|  per  cent, 
on  shares  of  $'S0  each  ;  the  price  of  the  former  is  124^,  and 
of  the  latter  $34  each  ;  compare  the  rates  of  interest  which 
the  shares  return  to  the  purchasers. 

(65)  The  present  income  of  a  railway  company  would 
justify  a  dividend  of  8^  per  cent.,  if  there  were  no  preference 
shares ;  but  as  $1200000  of  the  stock  consists  of  such  shares, 
wh'ich  are  guaranteed  5  per  cent,  per  annum,  the  ordinary 
shareholders  receive  only  3  per  cent.  What  is  the  whole 
amount  of  stock  ? 

(56)  Received  from  my  correspondent  in  New  York 
$6160  U.S.  currency,  with  instructions  to  deduct  my  com- 
mission at  2^  per  cent.,  and  invest  the  remainder  in  Cana- 
dian Tweeds  worth  $1.03^  por  yard.  How  many  yards 
iihoald  I  send  him,  gold  being  quoted  at  115  ? 
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Examination  Papers. 
I. 

(1)  In  a  sale  of  goods  for  $728  there  is  a  loss  of  9  per 
eent. ;  for  what  must  8  times  the  quantity  be  sold  in  order 
to  gain  7  p«r  cont.  ? 

(2)  If  20  per  cent,  be  gained  by  selliug  an  article  for  $2.10; 
Vhat  is  il^e  gain  or  loss  per  cent,  when  it  is  sold  for  $1.60  ? 
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(8)  A  grocer  had  160  lbs.  of  tea,  of  whioh  he  sold  60  lbs. 
at  $1.80  per  pound,  and  foand  he  was  gaining  only  7^  per 
cent.,  but  he  wished  to  gain  10  per  cent,  on  the  whole.  At 
what  rate  most  the  remaining  100  lbs.  be  sold  that  he  maj 
attain  his  wishes  ? 

(4)  A  tradesman  adds  86  per  cent,  to  the  cost  price  of  his 
goods,  and  gives  his  customers  a  reduction  of  10  per  cent,  on 
their  bills ;  what  profit  does  he  make  ? 

(6)  A  bill  of  $2520  due  a  year  hence  can  be  taken  up  now 
at  6  per  cent,  discount.  Supposing  a  tradesman  can  employ 
his  capital  so  as  to  obtain  interest  at  the  end  of  erery  quarter 
at  the  rate  of  4^  per  cent,  per  annum,  had  he  better  so 
employ  it  or  take  up  the  bill ;  and  what  will  be  the  difference 
to  him? 

'  IL 

(1)  A  tradesman  marks  bis  goods  with  two  prices,  one 
for  ready  money,  and  the  other  for  one  year's  credit,  allow- 
ing discount  at  6  per  cent.  If  the  credit  price  be  marked 
$2.45,  what  ought  the  cash  price  to  be  ? 

(2)  If  goods  be  sold  on  condition  to  allow  10  per  cent, 
discount,  if  payment  be  made  at  the  end  of  six  months, 
what  discount  ought  to  be  allowed  if  payment  be  actually 
made  (1)  three  months  before,  and  (2)  three  months  after  the 
stated  time,  if  money  bear  interest  at  6  per  cent,  per  annum  ? 

^B)  A  person  purchases  goods  at  $1.20  per  pound  Troy 
weight  and  sells  them  again  by  Avoirdupois  weight ;  at 
what  rate  per  ounce  must  he  sell  so  as  exactly  to  reimburse 
his  outlay  ? 

(4)  What  is  meant  when  it  is  said  that  Consols  are  at 
88^  ?  What  are  they  at  when  £9000  is  paid  for  ^10000 
Consols  ?  :  \ 

(6)  A  person  sells  $1200  stock  in  the  8  per  cents,  at  88,  io 
order  to  invest  in  bank  stock  paying  8  per  cent.;  what  price 
must  he  pay  for  it  to  be  neither  a  gainer  nor  loser  ? 

,  III. 

(1)  I  send  $3060  to  my  agent  in  Montreal  to  invest  in  tea 
at  76o  per  lb.  He  deducts  his  commission  of  2  per  cent. 
and  purchases  the  tea.  How  many  pounds  do  I  receive  and 
at  what  must  I  sell  per  lb.  so  as  to  make  a  profit  of  40  % 
after  paying  freightage  $30  and  insurance  at  the  rate  of  j 
per  cent.? 

(2)  Bought  land  at  $50  an  acre ;  how  much  mast  I  ask 
in  acre  that  X  mav  take  off  26  per  pent,  from  m^  asking 
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prioe,  And  still  make  20  per  cent,  profit  on  tht  pnrohaM 
money  ? 

(3)  A  buys  silks  at  $2.26  per  yard  on  a  credit  of  6  months. 
B  buys  the  same  quality  of  silks  for  $2.15  per  yard,  cash. 
Which  makes  the  best  purchase,  money  being  worth  10  per 
eent.,  and  what  must  the  goods  be  marked  at  to  insure  a 
gain  of  25  per  cent.?  Or,  if  the  silks  be  sold  at  $8  per  yard, 
what  proiit  per  cent,  does  each  make  ? 

(4)  A  person  buys  an  article  and  sells  it  so  as  to  gain  6 
per  cent.  If  he  had  bought  it  at  6  per  cent,  less,  and  sold 
it  for  6  cents  less,  he  would  have  gained  10  per  eent.  Find 
the  cost  price. 

(5)  A  person  buys  6  per  cent,  city  of  Toronto  bonds,  the 
interest  on  which  is  paid  yearly,  and  which  are  to  be  paid 
off  at  par,  8  years  after  the  time  of  purchase  ;  if  money  be 
worth  6  per  cent.,  what  price  should  he  give  for  the  bonds  f 

IV. 

(1)  Bought  cloth  at  IB  in  gold,  and  sold  at  $4  in  currency. 
Did  I  gain  or  lose  by  the  transaction,  and  how  much  per 
eent.  in  currency,  gold  being  at  118  ? 

(2)  A  merchant  sold  ?4  cheese  at  $30  each.  On  one  half 
he  gained  80  per  cent.,  and  on  the  remainder  he  lost  30  per 
•ent.  ;  did  he  gain  or  lose  on  the  whole,  and  how  much  ? 

(3)  A  man  wishing  to  sell  his  farm  asked  36  per  cent,  more 
than  it  cost  him,  but  pie  finally  sold  it  for  20  per  cent,  less 
than  his  asking  price.  He  gained  $528  by  the  transaction. 
How  much  did  the  farm  cost,  what  was  his  asking  price, 
and  for  how  much  did  he  sell  it  ? 

(4)  A  person  having  to  pay  $1085  at  the  end  of  2  years 
Invested  a  certain  sum  in  3  per  cent,  stock,  allowing  the 
dividends  to  accumulate  until  the  payment  of  the  debt,  and 
also  an  equal  sum  next  year,  and  also  the  previous  year's 
interest.  If  the  investment  is  made  and  the  debt  paid  when 
stock  was  at  73,  what  must  be  the  sum  invested  on  each 
occasion  that  there  may  be  just  sufficient  to  pay  the  debt  at 
the  proper  time  ? 

(5)  A  merchant's  stock-in-trade  is  valued  on  Jan.  1,  1876, 
at  I-IODOO,  he  has  $1750  in  cash  and  owes  $9350;  during  the 
year  his  personal  expenses,  $1500  are  paid  out  of  the  pro- 
ceeds of  the  business,  and  on  Jan.  1, 1876,  his  stock  is  valued 
at  $39750,  he  has  $2850  in  cash  and  owes  $7660.  What  is 
the  whole  profit  of  the  year's  transactions  after  deducting  6 
per  cent,  interest  on  the  capital  with  which  he  began  ^e 
yew? 
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(1)  I  received  an  8  per  eent.  dividend  on  railway  stoek, 
and  invested  the  money  in  the  same  stock  at  80.  My  stocli 
having  increased  to  $18750,  what  was  the  amomit  of  my 
dividend  ? 

(2)  How  many  shares  of  $50  each  mast  be  bonght  at  25 
per  cent,  discount,  brokerage  If  per  cent.,  and  sold  at  16 
per  cent,  discount,  brokerage  1^  per  cent.,  to  gain  $121.66f  ? 

(8)  What  sum  must  be  invested  in  United  States  10-40*8 
bearing  interest  at  5  per  cent. ,  payable  in  gold  purchased  at 
par,  to  produce  a  semi-annual  income  of  $400  U.  S.  currency, 
when  gold  is  quoted  at  175  per  eent.  ? 

(4)  The  charter  of  a  uew  railroad  company  limits  the 
gtock  to  $1500000,  of  which  8  instalments  of  10  per  cent., 
20  per  cent.,  and  40  per  cent,  respectively  having  been  paid 
in  ;  the  cost  of  construction  has  reached  $850000,  and  the 
estimated  cost  of  completion  is  $850000.  If  the  company 
call  in  the  final  instalment  of  its  stock,  and  assess  the  stock- 
holders for  the  remaining  outlay,  what  will  be  the  rate  per 
cent.  ? 

(6)  A  person  invests  $16880  in  the  8  per  cents,  at  91 ;  he 
sells  out  $12000  stock  when  they  have  risen  to  98^,  and  the 
remainder  when  they  have  fallen  to  85.  11  ow  much  doeg 
he  gain  or  lose  by  the  transaction.  If  he  invests  the  pro- 
duce in  4^  per  cent,  stock  at  102,  what  is  the  difference  in 
his  income  ? 

XXVIII.    Division  into  Proportional  Parts. 

202.  Suppose  8  persons,  -4,  P  and  (7,  to  be  in  part- 
nership, and  an  arrangement  made  that  the  profits  of 
the  business,  in  which  they  are  engaged,  are  to  be  di- 
Tided  into  6  equal  parts,  of  which  A  is  to  take  3  parts, 
B  2  parts,  and  C  1  pan.  The  shares  of  -4,  B,  and  C 
are  then  said  to  be  in  the  proportion  of  8,  2,  and  1 . 

Ex.  (1).  Divide  $1275  among  8  persons,  whose 
shai.es  are  to  be  in  the  proportion  of  8,  6,  and  7. 

This  may  be  regarded  as  a  case  in  which  one  holds  8 
shares,  one  5,  and  one  7,  and  they  hold  15  shares  in  alL 

Hence,  if  we  divide  $1275  by  15,  and  we  get  the  amount 
of  one  share,  that  is,  amount  of  one  share  =  $-i->jLL  —  $85. 

Then  one  of  the  persons  receives  8  X  185,  or  $255 ; 

the  second  receives  6  X  $35,  or  $425 ; 

the  third  receives  7  X  185,  or  $595. 
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Ex.  (2).  Divide  §887  among  three  partners,  whose 
shares  are  to  be  in  proi^ortion  of  i-,   |,  and  ^. 

The  coramon  denominator  of  ^,  \,  and  ^  is  30, 

/.  the  shares  are  to  bo  in  the  proportion  of  ig,  ^U,  and  -jVj 
that  ia  the  proportion  of  15,  10,  and  G; 

Now  15  +  10  +  6  --=  31. 

.'.  amount  of  one  share  out  of  31  shares  -=  SVi'  =  827. 

Then  one  of  the  partners  receives  15  X  $'-^7,  or  $405  ; 

the  second  receives  10  x  $27,  or  $270 ; 

the  tliird  receives    6  X  S27,  or  $162. 

Ex.  (3),  A  rate  of  §4212  is  to  be  paid  by  three  town- 
ships, and  the  property  on  which  it  is  levied  is  $24700 
In  the  first,  $37250  in  the  second,  and  $43350  in  the 
*iiird.     What  sum  is  paid  by  each  ? 

Amount  of  property  on  which  the  rate  is  levied  is  $105300. 
Then  $105300  has  to  pay  a  rate  $4212. 
.'.   $1  hastopay  arate$TUHo; 

.••   $24700    has  to  pay  a  rate  $- -[osalo"  »  or  $988; 
$37250    has  to  pay  a  rate  $^  ^  ^  ^  J  3  *o  ^  ^'  or  ^1490. 
$43350    has  to  pay  a  rate  $'* -^  J ^  5  3 00  *  ^ '  o^  ^^'^^^ 

Ex.  (4).  Divide  $1000  among  J,  /?,  and  C,  so  thafc^ 
may  have  half  as  much  again  as  B,  and  B  a  third  as 
much  again  as  (7. 

Representing  C's  part  by  1, 

^'s  part  will  be  I5, 
and  /I's  part  will  be  l"\  +  ^  of  1^  —2  ; 
and,  therefore,  the  parts  are  to  bo  as  the  numbers  2,  1|,  1, 
,%  All  the  shares  —  2  +  l.\  +  1  =  4^  times  C"s  share. 
41  times  O's  ^  n.YuO, 
$1000 
(Ts  ^  -^y-  =  $230-769, 

B's  =  I  of  O's  =  $307-692. 
^'s  =  2  times  C"s  =  $461-538. 

Ex.  (5).  Divide  the  number  287  into  three  parts,  such 
that  three  times  the  first  may  be  equal  to  5  times  the 
second  and  to  8  timos  the  third. 

Take  the  first  part  as  the  unit;  then  by  the  question 
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the  second  part  will  be  J  of  the  first,  and  the  thira  will 
be  f  of  the  first. 

Sum  of  the  jiarts  =  1  +  |  +  §  =  |§  times  tlie  first. 
Hence  H  times  the   1st  =  2137, 

tlie   lst=:2;37-T-i3  =  120, 
,  the  2iul  =  f  of  1st  =  ^  of  120  =  72. 

the  brd  =  t  of  1st  -^  i  of  120  =  45. 
Ex.  (6).  Divide  §3400  among  A,  B,  and  C,  so  that 
A  may  have  $800  more  than  |  of  i>*'s  share,  and  B  $G00 
less  than  \  of  C's  share. 

Bepresenting  Cs  share  by  1,  then 

S's  share  =  J  of  C's  share  —  $000 
^'s  share  =  |  of  i^'s  share  4-  ^800 

x=  I  (I  of  C's  —  $000)  +  $800 
^  I  of  C's  +  $400 
Sum  of  all  the  shares  =  C's  +  \  C's  -  $G(iO  +  ^  Cs  -f  $400 

=  1  C's  — $200. 
...  I  C's  —  $200  ^.  $3400 

i  C's  =  $3400  4-  $200 
=  $3000 
C's  =-  $1000. 
E^  =  ^of$1600  — $G00 

=  $000. 
jl's=-^of  $1000  +  $400 
=  $1200. 

Examples,    (cxi). 

(1)  Divide  $C0  into  two  parts  proportional  to  11  and  9. 

(2)  Divide  $2500  into  parts  proportional  to  2,  3,  7,  8. 

(3)  Divide  $8470  into  parts  proportional  to  i,  \,  \  and  ^,. 

(4)  Gunpowder  is  made  of  saltpetre,  sulphur,  and  charcoal, 
hi  parts  proportional  to  75,  1(  tnd  15;  how  numy  pounds  of 
sacl)  are  contained  in  12  cwt    jf  gunpowder  ? 

(5)  The  sides  of  a  triangle  are  as  3,  4,  5,  and  the  sum  of 
4io  lengths  of  the  sides  is  480  yards ;  find  the  sides. 

(())  Divide  $640  among  yl,  B  and  C,  so  that  A  may  have 
ohreo  times  us  much  as  ii,  and  C  as  umch  us  A  and  B  tO' 
oethcr. 

(7)  Divide  100  apples  among  throe  boys,  so  that  the  first 
^ay  receive  7  as  often  as  the  second  receives  8,  and  the  third 
may  receive  5  as  often  as  the  second  receives  4. 

/8)  A  bankrupt  owns  .£272  lOs.  to /I,  4^354  5.-i.  to  B,  and 
>"490  lOs.  to  C:  liis  assets  are  £418  Vds.  i^d.  What  will 
w,  cb  of  the  creditors  receive  3 
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(9)  A  force  of  police  1921  strong  is  to  be  distributed  among 
4  towns  in  proportion  to  the  number  of  inhabitants  in  each  ; 
the  population  being  4150,  12450,  24900,  and  29050,  respec- 
tively.    Determine  the  number  of  men  sent  to  each. 

(10)  Divide  £29  into  an  equal  number  of  half-sovereigns, 
crowns,  half-crowns,  shillinc^'s,  sixpences,  and  fourpencea. 

(11)  A  piece  of  land  of  200  acres  is  to  be  divided  among 
four  persons,  in  proportion  to  their  rentals  fron\  surrounding 
property  :  supposing  these  rents  to  be  £500,  £350,  £800,  and 
£90,  how  many  acres  must  be  allotted  to  each  i 

(12)  Divide  £2.  5s.  among  A,  B,  and  C,  so  that  for 
each  threepenny  piece  received  by  A,  B  may  receive  a  four- 
penny  piece,  and  that  there  are  as  many  shillings  in  the  sum 
received  by  0  as  there  are  sixpences  in  the  sum  received 
by  B. 

(13)  Divide  $10. 40  among  6  men,  7  women,  and  14  boys, 
so  that  each  woman  may  have  ^  of  each  man's  share,  and 
each  boy  |  of  each  woman's  share. 

(14)  A  number  of  men,  women,  and  children  are  in  the 
proportions  2,  3,  5  ;  divide  .i?517.05  among  them,  so  that  the 
shares  of  a  man,  a  woman,  and  a  child  may  be  proportional 
to  3,  2,  1,  there  being  9  women. 

(15)  A  man  left  his  property  to  be  divided  among  his  3 
sons  in  proportion  to  their  ages,  which  are  20,  18,  and  12 
years.  The  share  of  the  youngest  is  $1440.  What  was  the 
value  of  tlie  property  ? 

(10)  Divide  $5000  among  A,  B,  and  0,  so  that  A  may  get 
$300  less  than  ^  of  O's  share,  and  0,  $800  more  than  f  of  B's 
share.     What  are  the  shares  of  each  ? 

(17)  Divide  §5000  among  A,  B,  C,  and  D,  so  that  A  may 
get  1^  of  B's  share,  and  $250 ;  B,  $200  more  than  ^  of  C'» 
share;  C,  $100  less  than  ^^^  of  D'a  share.  What  are  the 
shares  of  each  i 

(18)  The  sum  of  three  fractions  ia  H^;  and  22  times  the 
first,  23  times  the  sec<md,  and  24  times  the  third  give  equal 
products.     Find  the  fra(ition. 

(19)  Divide  the  simple  interest  on  $1171  for  13  years  atO 
per  cent,  in  parts  which  shall  have  the  same  relation  as  ^,  J, 

(20)  Of  the  boys  in  a  scliool  one-third  are  over  15  years  of 
age,  one-third  between  10  and  16.  A  legacy  of  $400  can  be 
exactly  divided  amongst  them  by  giving  $.\  to  each  boy  over 
16,  $^  to  each  between  10  and  16,  and  $^  to  each  of  the  rest. 
How  many  boys  are  there  iu  the  school  ? 
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203.  When  persons  unite  to  carry  on  any  particular 
branch  of  busmess  the  connection  so  formed  is  called  a 
PARTNERSHIP.  The  method  of  worJdng  questions  in 
partnership  is  the  same  as  that  explained  in  the  preced- 
ing article. 

Ex.  (1).  -4,  By  and  G  entered  into  partnership  to 
carry  on  a  mercantile  business  for  two  years.    A  puts 
in  $9000,  B  $6000,  and  C  $8000.   They  gained  $4600. 
What  is  each  one's  share  of  the  gain  ? 
The  whole  capital  invested  is  $18000. 
Then  $18000  gain  $4500. 
.  •.  $1  gains  $^Binnr  or  $i. 
$9000  gains  $^^  =  $2250. 
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$6000  gains  $^/^  ==  $1600. 

$8000  gains  %^-^  =  $760. 

Hence  A'i  share  of  the  gain  is  $2260  ;  ^s,  $1500 ;  and 
C»,  «750. 

Ex.  (2).  Ay  By  and  C  entered  into  partnership  for 
trading.    A  put  in  $600  for  4  months ;  B  $400  for  6 
months,  and  G  $200  for  6  months.     They  gained  $980 
what  was  each  man's  share  of  the  gain  ? 

$600  for  4  months  =  $2400  for  1  month. 

0400  "    6      "       =  $2000 

$200  "    6      ♦*       =$1200 

The  whole  capital  is  equivalent  to  $6600  for  1  month. 

Then  $5600  gain  $980; 

.-.  $1  gains  $irWi7=TV- 
$2400  gains  $liMAl  =  $420. 

$2000  gains  $?^1I  =  $360. 

$1200'gains  $I?_o_^  =  $210. 
.-.  A't  share  is  $420,  i?'#  $850,  and  O's  $210. 

Examples    (oxu) 

(1)    Two  men  jointly  purchased  a  house  for  $2692,  the 
Qnt  contribating  $664  towards  the  purchaae  and  the  Moond 
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$1728.    Thej  afterwards  rented  the  honse  for  $182.75  annu- 
ally.   What  share  of  the  rent  ought  each  to  have  ? 

(2)  Af  B,  and  C  jointly  rented  a  pasture  for  8  months, 
agreemg  to  pay  $22.60  for  the  use  of  the  same.  A  put  in 
6  horses,  B  put  in  18  cows,  and  C  90  sheep.  Considering 
each  horse  as  equivalent  to  two  cows,  and  each  cow  as  equal 
to  8  sheep,  what  part  of  the  rent  ought  each  to  pay  ? 

(8)  A,  B,  and  Centered  into  partnership  for  speculating 
in  cotton,  their  joint  capital  being  $25780,  of  which  A  fur- 
nished I,  B  coutributod  \  of  the  re^  'ainder,  and  Cthe  bal- 
ance. Their  clear  profit  was  20  par  cent,  of  the  original  in- 
vestment.    How  should  it  be  divided  ? 

(4)  A  starts  a  business  with  a  capital  of  $2400  on  the  19th 
of  March,  and  on  the  17th  of  July  admits  a  partner  B  with  a 
capital  of  $1800.  The  profits  amount  to  $943  by  the  Slst  ol 
December.    What  is  each  person's  share  ? 

(6)  D  and  E  enter  into  partnership ;   Z>  puts  in  $40  for 

8  months,  and  E  $76  for  4  months.  They  gain  $70.  What 
is  each  man's  share  in  the  gain  ? 

(6)  A^  B,  C  are  partners ;  A  puts  in  $600  for  7  months, 
B  $600  for  8  months,  and  C  $900  for  9  months.  The  profit 
is  $410.    What  is  the  share  of  each? 

(7)  Three  graziers  hire  a  pasture  for  their  common  use, 
for  which  they  pay  8106.  One  puts  in  10  oxen  for  3  months, 
another  12  oxen  for  4  months,  and  the  third  14  oxen  for  2 
months.    How  much  of  the  rent  should  each  pay  ? 

(8)  Two  men  complete  in  a  fortnight  a  piece  of  work  for 
which  they  are  paid  $29.55.     One  of  them  works  alternately 

9  hours  and  8  hours  a  day.  The  other  works  9^  hours  for 
6  days  in  the  week,  and  does  nothing  on  the  remaining  day. 
What  part  of  the  sum  should  each  receive  ? 

(9)  A  and  B  begin  to  trade  in  partnership.  A  puts  in 
1400  at  first,  and  $600  at  the  end  of  two  months.  B  puta  in 
|800  at  first,  and  $000  at  the  end  of  tlu'ee  months.  The 
profit  at  the  end  of  the  year  is  $470.  How  should  this  bo 
divided  ? 

(10)  Johnston   and  Wilson    formed  a  copartnership   in 
business  for  2  years.     Johnston  at  first  ooutiibutod  $8000  to 
loint  capital,  and  at  the  end  of  12  months  put  in  $1500  mor* 
Wilson  at  first  put  in  $3500,  but  at  the  end  of  15  month 
from  the  beginning  wit}idre>y  $1000.     At  tho  end  of  the  fir^; 
year  they  admitted    Miller  into   tlio  firm,  he  contributin 
12250.    Their  joint  profits  were  $1248.    Huw  on^ht  this  \ 
be  apportioned  f 
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(11)  A  and  B  rent  a  field  for  $88.20.  A  puts  in  10  homes 
for  1^  months,  80  oxen  for  2  months,  and  100  sheep  for  8^ 
months  ;  B,  40  horses  for  2|  months,  60  oxen  for  1 J  months 
and  116  seeep  fcr  8  months.  If  the  food  consumed  in  the 
Bame  time  by  a  horse,  an  ox  and  a  sheep,  be  as  the  numbers 
8,  2,  1,  what  proportion  of  the  rent  must  each  pay  ? 

(12)  A  person  in  his  will  directed  that  ^  his  property 
should  be  given  to  A,  \  to  B^  ^  to  C,  and  J  to  D ;  shew  that 
this  disposition  cannot  bo  fulfilled.  If  his  property  amount 
to  $1886.60,  dispose  of  it  so  that  their  shares  may  have  to 
one  another  the  relation  he  intended. 

(13)  Af  5,  and  0  had  each  a  cask  of  rum  containing  re- 
spectively 86,  64,  and  78  f^allons.  They  blended  their  rum 
and  then  refilled  their  casks  from  the  mixture ;  how  much  of 
the  rums  of  A  and  B  are  contained  in  O's  cask  ? 

(14)  A  rents  a  house  for  $187.20,  at  the  end  o'l  4  months 
he  takes  in  £  as  a  co-tenant,  and  they  admit  C  in  like  man- 
ner for  the  last  2J  months ;  what  portion  of  the  rent  must 
eaoh  of  them  pay  ? 

PARTNERSHIP  SETTLEMENTS, 

204.  When  a  partnership  is  dissolved,  either  by  mu- 
tual consent  or  by  limitation  of  contract,  the  adjustment 
of  the  proceeds  between  the  members  is  called  a  Partner- 
ship Settlement.  If  the  Resources  are  found  to  exceed 
the  Liabilities,  the  diileience  is  termed  Net  Capital  ; 
if  the  Liabilities  exceed  the  Ilesources,  the  difference  is 
Net  Insolvency.  The  investment  of  the  paitners  is  the 
Net  Capital  at  commencement.  If  the  net  capital  at 
closing  exceeds  the  net  capital  at  commencement, 
the  difference  is  the  Net  Gain  ;  if  the  opposite,  Net 
Loss.  This  net  gain,  or  net  loss,  is  tlien  shared 
between  tlie  partners  in  accordance  with  the  original 
agreement  between  them.  This  division  is  frequently 
not  made  in  exact  proportion  to  the  amount  invested ; 
sometimes  the  skill  of  one  partner  is  considered  equal 
to  the  capital  of  another ;  sometimes  a  stated  salary  is 
allowed  eacli  partner  according  to  his  abiUty  or  reputa- 
tion; and  sometimes,  where  unequal  amounts  are  in- 
vested, interest  is  allowed  each  partner  on  liis  invest- 
ment ;  but  whatever  allowance  is  made  such  allowance 
mu$i  be  claaaed  an  a  liability  and  go  to  reduce  the  gam. 
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tex.  (1).  A  and  B  are  partners.  Tlio  following  ia  a  Rtato- 
ment  of  their  property  and  del)ts :  they  hiive  cash,  $'Mii) ; 
merchandise,  ^'.IhlT) ;  Dilis  Ileceivahle,  ^8(U);  J.  lirowu  owes 
on  account,  t375.  They  owe  on  Bills  l*ayahle,  $l'i5();  and 
J.  Jones  on  account,  i^BTO.  I  iuvcsteil  at  connnencing, 
^2.';0(),  and  drew  out,  diuving  business,  ^r>Ol).  B  invested 
$'i;")00,  itnd  drew  out,  dining  business,  f2S0.  They  agreed  to 
share  equally  in  gains  and  losses.  What  was  the  net  gain  ? 
and  what  was  the  net  capital  of  each  at  closing  ? 

Ownership. 


Resources  and  Liabilities. 
Dr.  Cr. 

$3210  8i2.J0 

2575  370 

Hm  — 

375  1620 

70,jft  Resources  at  Closing. 
1(320  Liabilities  " 

5130  Present  Worth  of  Firm. 
4100  Credit  oxcosa  of  Owuorsbip. 


Dr. 

J.HiO  A  withdrew. 
2b0  B 


Cr. 

82oC0 
2oUU 


810 


Total  iuvestiiiont  5000 

"       \vitU(U-iL\vii    HlO 

Firm's  net  iuvcstmeut  41C0 


1270  Net  Gain. 

025  A's  share  of  net  gain. 
G35  ii's     " 

Hence  ^I's  present  net  capital  ^-  $2r>00  ~  ^500  +  8035  = 
$2r>75,  and  B'a  present  net  capital  -=  ^2500  —  lip28U  +  ^C35 
=  $52855. 

Examples,   (cxiii). 

(1;  A  and  B  liaving  conducted  busincsg  1  year  as  partnara, 
close  with  the  following  resources  and  liabilities:  They  have 
cash,  $;jir>0;  Mdse.,  .t^212i);  liills  Receivable,  $lb74;  E. 
Corby  owes  J^OJO.  They  owe  on  I'.ilis  I'ayablo,  5^0250  ;  W. 
Smith  on  account,  $;)4().  A  invested  $l"»i)0  and  withdrew 
$175.  B  invested  ^1500  and  drew  out  8'315.  \Vhat  is  tho 
net  gain,  ami  net  capital  of  each  at  closing? 

(2)  A  and  B  closo  business  nd  follows:  Tliey  liavo  cash, 
.^1424;  Mdse.,  6l'A)2;  iM.vtures,  $:)H3 ;  Mortgages  IJeceiv- 
able,  $3485;  Lills  lUsceivablo,  $820.  They  owe  on  IJills 
Tayable,  $2450  ;  on  accounts,  c'124().  A  inve'sted  SOlHHl,  and 
a  debt  for  $10(iO  wan  assuuuMl  by  the  Orni,  and  paid  durinjf 
business.  lie  drew  out  :!^(>H5;  and  is  allowed  interest  on 
capital  invested,  $120.  B  invested  $biO(),  and  di'cw  out 
$1801),  and  is  allow<Ml  intei-est  on  capital,  $2Hi).  A  is  tw 
Bharo  J  and  B  ;  of  gains  and  losses.  \Vhat  u  the  nrt  losj? 
What  i.s  tho  net  capital  of  each  ? 

(3)  A  and  B  closo  business,  and  wish  to  kn(nv  tho  finan- 
cial staniliug  of  each.     Thoy  havo  cash,  $2'J03,  and  Ileal 
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Estate  worth  S5000.  They  owe  on  Mortgages,  $384G :  ori 
Notes,  $4402 ;  on  rersonal  Accounts,  $G75.  A  invested 
^Oi)(»0  and  drew  out  ^28G0.  B  invested  $4000,  drew  out, 
^>5."3()0,  and  is  allowed  for  extra  services  $250.  A  shares  f 
and  B  I  oi  the  gains  and  losses.  \Vhat  is  the  net  loss? 
What  is  the  fnumcial  standing'  of  each  ? 
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XXIX.    Alligation. 

205.  Alligation  is  the  process  by  which  we  find  the 
m(  an  or  average  price  of  a  compound  when  we  mix  or 
unite  two  or  more  articles  of  different  values, 

Ex.  (1).  A  merchant  lias  brown  sugar  worth  8  cents 
per  pound.  New  Orleans  worth  9  cents,  and  refined 
sugar  worth  14  cents  ;  how  many  pounds  of  each  kind 
must  be  use  in  order  to  form  a  mixture  worth  12  cents 
per  pound  ? 

T>y  selling  the  mixture  at  12  cents  per  pound,  we  see  thnt 
8  cents  (hrown)  gains  4  cents  on  1  lb.;  .*.  1  cent,  is  gained 
on  ^  lb. 

9  cents  (New  Orleans)  gains  3  cents  on  1  lb.  ;  .'.1  cent,  is 
gained  on  \  lb. 

14  cents  (refined)  loses  2  cents  on  1  lb. ;  .•.  1  cent,  is  lost 
on  i  lb. 

Now  with  every  cent,  gain  he  must  combine  a  cent,  loss, 
hence  lie  nmst  iiave 

^  lb.  at    8  cts.\       (3  lbs,  at    8  cts. 

I  lb.  "  14  cts.  I  ^JG  lbs.  "  14  eta. 

\  lb.  "     9  cts.  f      1  4  lbs.  "     9  cts. 

I  lb.  "  14cts.J       ioibs.  "  14  cts. 

Hg  must,  therefoi-e,  have  3  lbs.  brown  sugar,  4  lbs.  New 
Orleans,  and  12  ll)s.  refined. 

AVo  m.iy  show  tliat  these  quantities  will  make  the  mixt'5-k'« 
recpiiri'd,  as  follows : 

3  lbs.  at    8  cts.  per  lb.  =    24  cts. 

4  lbs.  "    9  cts.       "       :.=    3G  cts. 
12  lbs.  "  14  cts.       "       =  1G8  cts. 


19  cts.  =  whole  mixture.     228  cts.  =r.  value  of  mixture. 
HencG  if  19  lbs.  bo  worth  228  c(;nts, 

1  lb.  is  worth  ^'^^  =  12  cts. 

Or  we  may  reason  thus :  The  1  ct.  gai:  "d  on  the  ^  lb.  of 
browu  exactly  balances  the  1  ct.  t  st  on  the  J  lb.  of  the 
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refined.    Henoe  he  must  take  ^  lb.  of  the  brown  and  |  lb.  of 
Ihe  refined,  or  2  lbs.  of  the  one  and  4  lbs.  of  the  other. 

Similarly,  for  every  2  lbs.  of  New  Orleans,  there  must  be 
8  lbs.  of  refined.  As  4  lbs.  of  refined  were  required  to  bal- 
ance the  brown,  and  8  lbs.  of  the  refined  to  balance  the  New 
Orleans,  there  must  be  7  lbs.  of  the  refined  in  the  coiiipound. 
Therefore  the  respective  quantities  are  2  lbs.  brown,  2  lbs. 
New  Orleans,  and  7  lbs.  refined. 

From  the  above,  we  see  that  in  examples  of  this  kind  a 
Tariety  of  answers  may  fi-equently  be  obtained,  and  all  of 
them  may  be  correct.  To  ascertain  their  correctness  we 
resort  to  the  method  of  proof  given  in  this  example. 

206.  From  tl\e  above  analysis  we  derive  an  easy 
practical  method  of  solving  such  auestiouA. 

Ex.  (2).  How  much  sugar  at  10,  18,  15,  17,  and  18 
cents  per  pound  must  be  taken  to  make  a  mixture 
worth  16  cents  ? 

We  proceed  as  follows  : 
JMerenoes.    16 


1 
1 
1 


Write  down  the  prices  in  a 
vertical  column,  and  place  the 
■Lifferencu  between  these  prices 
and  the  mean  in  a  second  verti- 
cal column  to  the  left.  Now 
take  1  @  10,  1  ®  13,  and  1  <§  15, 
2,  4,  6,  8  (the  lowest  that  can  be  taken) ; 
4,  8,  2, 1  this  would  represent  a  Iom  of  10 
AS  compared  with  the  fruan;  and  this  loss  must  be  balanced 
by  taking  the  necessary  multiples  of  the  diiTerenceB  1  and  2, 
which  represent  gain  as  compared  with  the  mean. 

It  is  seen  that  this  loss  of  10  can  be  made  up  in /our  ways, 
&y  2@17.  4®18,  4@17.  8(^  18,  6®17,  2@18,  8@  17,  and 
^(§18. 


6 
8 
1 

•  •  • 

1 

2 


10 
18 
16 

•  •  • 

17 

18 


Other  combinations  may  be  made,  as  »,g, : 


6 
8 
1 

•«• 
1 

i 


10 
18 
15 

•  •  • 

17 
18 


1  Here  1  (^  10,  1  @  18,  and  2  @  16, 

1  ^Ye  lost  of  11,  which  can  be  made  up 

8  oy  multiples  of  the  differences  1  and 

2  (opposite  17  and  18)  in  five  w&yB^ 
if  8,  6,  7,  9  ae  indioaied. 
6,4,8,2,1 
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1 
2 


10 
18 
15 


17 
18  I 

Again, 


6 

10 

8 

18 

1 

16 

•  •• 

•  •• 

1 

17 

2 

18 

1 

2 
1 

T,  8,  5,  7,  9,  11 
6,6.4,3.2,    1 

2 
1 
1 


Where  1  (^  10,  2  (^  18  and  1  ^ 

15  giTe  18  loss;  which  may  be 
made  ap  in  <ic  different  ways. 


2,  4,  6,  8,  10,  12,  14 
7.6,6,4,    8,    2,    1 


Where  2  @  10,  1  @  18  and 
1  @  16  give  loss  of  16,  which 
may  be  made  up  in  teven 
ways. 


Also, 


6 

10 

8 

13 

1 

15 

•  •  • 

1 

•  at 

17 

2 

18 

1  Where  1  @  10,  1  @  13  and  8  @  15 

1  give  loss  of  12,  which  may  be  made 

3  up  in  Jive  ways  ;  and  thus  an  indefi- 

nate  number  of  oombinations  may  be 
2,  4,  6,  8,  10  formed. 
6,4,8,2,    1 

It  should  be  observed  that  if  the  differonces  opposite  the 
prices  Um  than  the  mean  are  together  greater  than  the  sum 
of  the  other  differences  (as  in  the  example)  wo  assign  num- 
bers (the  lowest  possible)  to  the  prices  less  than  the  meaa 
FIRST,  and  vice  versa  ;  e.g.  of  the  latter  case  : — 

How  much  coffee  at  25,  24,  28,  22,  21,  19,  18  am  17  cents 
per  pound  must  be  taken  to  make  a  mixture  worth  20  cents 
per  pound  ? 

Here  the  sum  of  the  dif- 
ferences in  excess  of  the 
mean  is  greater  than  that  of 
the  differences  below  the 
mean ;  we  therefore  assign 
fir»t  limubers  to  the  prices 
which  are  greater  than  the 
mean,  viz.,  1  @  21,  1  @  22, 
1  @  28,  1  @  24,  and  1  @ 
2"^  ;  this  gives  a  gain  of  15, 
Mliich  may  be  balanced  as 


riff's. 

20 

8 

17 

2 

18 

1 

19 

•  •  • 

1 

•  •• 

21 

2 

22 

8 

28 

4 

24 

5 

25 

4,  8,  2,  1,  1,  2 

1,  2,  3,  6,  4,  2  &c. 
1,  2,  3,  2,  4,  3 

•  •• 

1 
1 
1 
1 
1 


above  by  1  @  19,  1  @  13,  and  4  (§  17 ;  or  by  2  @  19,  2  @  18 
and  8  (§17,  Ac.,  &c. 

Ex.  (8).  A  gi-ocer  has  12  lbs.  of  brown  sugar,  worth 
10  oents  per  pound,  which  he  wiahes  to  mix  with  clari- 
fied ingar  worth  16  cents  p«r  pouu4^  so  that  the  mix* 
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Core  may  be  worth  14  cents  per  ponnd;  ho\7  many 
poTiiids  of  clarified  sugar  must  he  taJie  ? 

Proceeding  as  in  the  previous  examples,  without  refer- 
ence to  the  quantity  of  the  brown  sugar,  we  find  Miat 
there  must  be  1  ib.  brown  sugar  to  2  lbs.  clarified  sugar. 
But  as  12  lbs.  of  brown  sugar  are  required,  we  must 
multiply  each  of  these  quantities  by  12  in  order  that 
the  gain  and  loss  may  be  equal.  We  shall  therefore 
have  12  X  2=24  lbs.  of  clarified  sugar. 

Ex.  (4).  A  grocer  wishes  to  mix  20  lbs.  of  sugar, 
worth  9  cents  per  pound,  and  10  lbs.  worth  12  cents 
per  pound,  with  clarified  sugar,  worth  16  cents,  so  that 
the  compound  may  sell  for  18  cents;  how  much  of  the 
clarified  must  he  take  ? 

20  lbs.  at    0  cents  =  11.80 
10  lbs.  at  12  cents  =  $1.20 


18.00 

Then,  if  80  lbs.  is  worth  $8, 

lib.       «*        $^  =  10  cents. 

The  value  of  1  lb.  of  the  mixture  is,  therefore,  worth 
10  cents.    The  question  may  then  be  read  as  follows : 

How  raany  pounds  of  clarified  sugar;  worth  15  cents 
per  pound,  must  be  mixed  with  80  lbs.  of  another  kind 
of  sugar,  worth  10  cents  per  pound,  so  that  the  mixture 
may  bo  sold  for  18  cents  per  pound  ? 

The  question  in  this  form  has  already  been  folly  ex* 
plained. 

Ex.  (6).  A  merchant  has  West  India  sugar  worth  8 
cents  per  pound,  and  New  Orleans  sugar  worth  18  cents. 
He  wishes  to  combine  these  so  as  to  make  a  barrel, 
containing  176  lbs.,  which  he  may  sell  at  11  cents  per 
pound.    How  many  pounds  of  each  kind  must  he  take  ? 

Solving  the  question  without  reference  to  the  176  lbs., 
we  find  that  2  lbs.  of  West  India  sugar,  and  8  lbs.  oi 
New  Orleans  sugar  will  form  a  mixture  worth  11  cents 
per  pound.  Adding  these  quantities,  we  find  that  they 
hn£%  mixtaie  of  6  lbs.  ^at  the  le^ured  miztni*  i 
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to  contain  176  lbs.,  or  85  times  6.    We  shall  thevefor^ 
have 

85  X  2  lbs.  —    70  lbs.  West  India  sugar. 
85  X  8  lbs.  -«:  105  lbs.  New  Orleani  sugar. 

Examples-    (oxIt) 

(1)  What  qnantities  of  coffee,  worth  28  and  85  cents 
respectively  per  pound,  must  be  mixed  together  so  that  tho 
compound  may  be  sold  for  80  cents  a  pound  ? 

(2)  What  quantity  of  oats  at  86  cents  per  bushel,  rye  at  60 
cents  per  bushel,  and  barley  at  80  cents,  must  be  taken  u 
form  a  mixture  worth  55  cents  per  bushel  ? 

(8)  How  much  tea,  worth  respectively  56  cents  and  76 
cents  per  pound,  must  be  mixed  with  80  lbs.,  worth  90  cents 
per  pound,  in  order  that  the  compound  may  be  sold  for  70 
cents  per  pound  ? 

(4)  How  much  water  will  it  require  to  dilute  60  gallons  of 
alcohol,  worth  $1.50  per  gallon,  so  that  the  mixture  may  be 
worth  only  $1.20  per  gallon  ? 

(6)  How  many  gallons  of  kerosene  oil,  worth  60  cents  per 
gallon,  must  be  mixed  with  12  gallons  of  coal  oil,  worth  86 
cents,  and  8  gallons  of  A.urora  oil,  worth  56  cents,  so  that 
the  compound  may  be  sold  for  50  cents  per  gallon  ? 

(6)  A  farmer  has  16  bushels  of  com,  worth  48  cents  per 
bushel,  and  12  bushels  of  oats,  at  84  cents  per  bushel,  which 
he  wishes  to  mix  with  rye,  at  60  cents,  and  barley,  at  80 
cents,  in  order  to  sell  the  compound  at  56  cents  per  bushel. 
How  many  bushels  of  rye  and  barley  will  be  required  ? 

(7)  A  confectioner  mixes  three  different  qualities  of  candy 
worth  respectively  14  cents,  18  cents,  and  80  cents  per 
pound,  BO  as  to  make  a  box  of  84  lbs.;  how  many  pounds  of 
each  sort  must  he  take  so  as  to  sell  the  compound  at  an 
average  price  of  24  cents  per  pound  ? 

(8)  A  farmer  has  three  different  qualities  of  wool,  worth 
respectively  88  cents,  87  cents,  and  46  cents  per  pound.  He 
wishes  to  make  up  a  package  amounting  to  120  lbs.,  which 
he  can  afford  to  sell  at  89  cents  per  pound.  How  many 
poundi  of  each  kind  must  he  take  ? 

XXX.    Exchange. 

207i  The  term  Exchange  is  here  used  for  giving  or 
reeeivirtg  in  the  money  of  one  oonntry  a  sum  equal  in 
lihie  \i9  •  wua  oi  monej  of  another  eonntry.    Foi  ex' 
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Ample,  if  an  English  merchant  pays  to  a  French  mer- 
chant 100  sovereigns  and  receives  in  return  2500  franos, 
it  is  a  case  of  Exchange. 

In  countries  which  carry  on  considerahle  trade  with 
each  other,  the  debts  reciprocally  due  fi'om  the  one  to 
the  other  are  generally  nearly  equal.  In  England  there 
is  always  a  large  number  of  persons  indebted  to  others 
in  America,  and  likewise  a  large  number  in  America 
owing  money  in  England.  Now  if  coin,  or  specie,  as  it 
is  called,  were  sent  from  England  to  pay  the  debts  in 
America,  and  from  America  to  England,  the  specie 
would  have  to  be  transmitted  twice,  and  would  neces- 
sarily involve  risk,  loss  of  interest,  and  expense  of  tran- 
sportation. To  avoid  this  risk,  &o..  Bills  op  Exchanob 
are  used  to  Uquidate  debts  reciprocally  due  between  two 
places  without  any  actual  transmission  of  money. 

208.  A  Bill  of  Exohanob  is  a  written  order,  ad- 
dressed to  a  person  in  a  distant  place,  directing  him  to 
pay  a  certain  sum  of  money,  at  a  specified  time,  to 
another,  or  to  his  order.  The  person  who  signs  the 
bill  is  called  the  Draweb,  or  Maker.  The  person  to 
whom  it  is  addressed  is  the  Drawee,  and  after  the 
Drawee  agrees  to  pay  it,  and  writes  "accepted"  with 
his  signature  and  the  date,  across  the  face  of  it,  he  be- 
comes the  Acceptor.  The  person  to  whom  the  money 
is  to  be  paid  is  the  Payee  ;  if  he  transfers  payment  to 
another  he  Endorses  it,  i.e.,  he  writes  his  name  across 
the  back  of  it  and  becomes  responsible  for  its  payment 
in  case  the  Drawee  fails  to  make  payment. 

209.  The  Par  of  Exdiange  between  two  countries 
denotes  the  nominal  value  of  a  unit  of  coinage  in  one 
country,  as  estimated  in  terms  of  a  unit  of  coinage  in 
the  other  country. 

As  we  supposed  the  exports  from  England  and  Amer- 
ica to  be  equal,  creditors  in  England  will  be  as  anxious 
to  sell  bills  on  America  as  debtors  to  buy  them,  and  the 
exchange  will  deviate  but  slightly  from  the  par  of  Ex- 
change. But  if  the  exports  from  America  are  in  excess 
of  those  from  England,  or  the  Balance  ttf  ^rai«  ia  in 
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Cayor  of  America,  the  claims  of  America  in  England 
will  exceed  its  liabilities,  and  the  English  will  give  more 
than  the  par  value  of  such  bills  to  avoid  the  cost  of 
transmitting  specie  ;  and  on  the  other  hand,  the  export- 
ers in  America  not  finding  sufiBcient  purchasers  for  all 
their  bills  on  England,  -will  sell  them  at  less  than  their 
par  value.  Now  the  real  rate  of  exchange  depending 
on  the  balance  of  trade  is  called  the  Course  of  Ex- 
change ;  and  it  is  at  a  premium  or  discount  according  as 
it  is  above  or  below  the  par  of  exchange.  Of  course  no 
one  would  give  a  premium  greater  than  the  cost  of 
transmitting  specie.  But  if  the  balance  of  trade  is 
against  England  as  regards  America,  but  in  favor  of 
England  as  against  France,  the  EngUsh  merchant  may 
find  it  advantageous  to  remit  to  France,  and  then  for 
France  to  remit  to  America,  and  this  mode  is  adopted 
when  the  course  of  exchange  by  this  circuitous  route  is 
less  than  the  direct  course  of  exchange.  The  finding 
the  course  of  exchange  between  two  places,  by  com- 
paring the  courses  of  exchange  between  thom  and  one 
or  more  intervening  places  is  called  Arbitration  of 
ExoHANGB.  The  arbitration  is  Simple  when  only  one 
place  intervenes,  and  Compound  when  more  than  one. 

Bills  of  Exchange  are  usually  drawn  in  sets,  three 
bills  constituting  a  set  These  are  distinguished  from 
one  another  by  being  called  the  Jlrst,  second^  and  third 
of  exchange.  These  are  forwarded  by  different  routes 
so  as  to  guard  against  delay  or  their  being  lost.  The 
first  tiiat  arrives  is  paid,  and  the  other  two  become 
void. 

210.  By  Act  of  Parliament  the  value  of  the  pound 
sterling  was  fixed  at  $4^.  This  was  much  below  its 
intrinsic  value,  which  is  now  fixed  at  $4.86f.  The 
rates  of  exchange  which  are  quoted  in  commercial 
papers  are  still  calculated  at  a  certain  per  cent,  on  t?ie 
old  pcLT  of  exchange.  Exchange  is  at  par  between  Great 
Britain  and  Canada  when  it  is  at  a  premium  of  9i  per 
feat.,  for  |4^  iuoreased  by  9^  per  cent.,  equals  f  4.86|« 
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fOBM  or  DKAFT  OB  INLAND  BILL  07  IXOHANOB. 
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Stamp 


Toronto,  July  12, 1877. 
At  ten  days'  sight,  pay  to  the  ord«r 
of  Adam  Miller  &  Co.,  One  Thousand 
Dollars,  value  received,  and  charge 
to  account  of 

W.  £.  J0NIB8. 
To.  J.  Smith  &  Co., 

Montreal. 


rOSM  OF  A  FOREiaN  BILL  OF  EXCHANOB. 

Exchange  for  £200.  Toronto,  July  12, 1877 

Three  days  after  sight  of  this  first 
of  exchange  (second  and  third  of 
same  date  and  tenor  unpaid),  pay  to 
Adam  Miller  &  Co.,  or  order,  Two 
Hundred  Pounds  Sterling,  value 
received,  and  charge  the  same  to 
the  account  of 

W.  B.  Taylor. 
To  Ooo,  H.  Simpson,      ) 
Banker,  London.  ) 

FOREIGN  MONEYS  OF  ACCOUNT, 

With  the  pa/r  value  of  the  unit,  as  fixed  hy  commercial 
usage,  expressed  in  dollars  and  cents, 

AusTBiA. — 60  kreutzers  —  1  florin  (silver)  =  $-486 

Beloium. — 100  cents  =  1  guilder  or  florin ;  1  guilder 

(silver)  =   '40 

Brazil. — 1000  ree8  =  l  milree  =  '828 

British   India. — 12  pice  =  1  anna ;    16  annas  =  1 

Company's  rupee  =   '446 

Buenos  Aybes. — 8  rials  =  1  dollar  currency,  mean 

value  = *98 

Canton. — 10  cash=  1  candarines ;  10  cand.  =■=  1  mace ; 

10  mace  =  1  tael  =  1*48 

Cuba,  Columbia,  and  Chili. — 8  rials  =  1  dollar  =  ...  1.00 
Denmark. — 12  pfenning  =  1  skilling ;   16  skilling  = 

1  marc  ;  6  marcs  =  1  rix-dollar  = •62 

France. — 10  centimes  =  1  decime  ;  10  decimes  =  1 

franc  =  •186 

Geebob. — 100  lepta  ae  1  drachmo ;  1  draohme  (sil- 
ver) =  '166 

Holland. — 100  oenti  &■  1  florin  or  guilder ;  1  florin 

(fnlyw)  *s M     -lO 
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Qambubo. — 18  pfenning  =3  1  schilling ;  16  schil.  =  1 

maro  ;    8  maros  =  1  rix-dollar  = "fM 

Mbxioo.— -8  rials  =  1  dollar  =  l.Ot 

PoBTUOAL.— 400  rees  =  1  cruzado ;    1000  rees  =  1 

milree  or  crown  = 1.12 

Pbussia. — 12  pfennings  =  1  grosch  (silver)  ;  30  gros- 

chen  =  1  thaler  or  dollar  = -69 

Russia. — 100  copecks  =  1  ruble  (silver)  = "78 

Sweden. — 48  skillings  =  1  rix-dollar  specie  = 1.06 

Spain. — 84  maiu-vedis  =  1  real  of  old  plate  *  = '10 

8  reals  =  1  piastre  ;  4  piastres  =  1  pistole  of  ex- 
change ;  20  reals  vellon  =:  1  Spanish  dollar  =  ...  l.OC 
Turkey. — 8  aspers  =  1  para ;    40  paras  =  1  piastre 

(variable)  about '096 

Yemica. — 100  centesimi  :=  1  lira  =  .*....  "ISC 


VALUE  OF  FOREIGN  COINS. 


Guinea tS.lO 

Bovereign  of  Great  Britain.    4.861 

Crown  of  England 1.216 

Half  Grown  of  England 608 

Shilling  of  England 24^ 

Frano  of  France J8| 

Five  Frano  Piece  of  France      .98 
Livre  TournoiB  of  France  ...      .18J 
Forty  Franc  Piece  of  France    7.66 

Crown  of  France 1.06 

LoniB-d'Or  of  Frfknoe 4.56 

Florin  of  the  Netherlands...  .40 
Onllder  of  the  Netherlandi.  .40 
Florin  of  South  Germany ...  .40 
Thaler  of  Bix-Dollar  of  PruB- 

aia  and  North  Germany ...      .69 

Bt|-Dollar  of  Bremen 

Fl^n  of  I*ruBBla 

Maro-Banoo  of  Hamburg  ...      .35 

Florin  of  Austria 48j 

Florin  of  Saxony,  Bohemia 

and  Trieste  48 

Florin  of  Noremburg  and 

Frankfort 40 

Biz-Dollar  of  Denmark  1.00 

Bpeoie-Dollajr  of  Denmark..  1.06 
Dollar  of  Sweden  &  Norway  1.06 
Milree  of  PortogaL^ LIS 


MIT-^ee  of  Madeira 

Milree  of  AjEores  

Real- Vellon  of  Spain 

ReaJ-Plateof  Spain 

Pistole  of  Spain 

Rial  of  Spain 

Pistareen 

Cross  Pistareen 

Ruble  (silver)  of  Russia  ... 

Imperial  of  Russia  

Doubloon  of  Mexico  

Half -Joe  of  Portugal 

Lira  of  Tuscskny  and  Lom- 

bardv 

Lira  of  Sardinia 

Ounce  of  SioUy  

Ducat  of  Naples 

Crown  of  Tusoany  

Florence  Livre 

Genoa  Lirre    

Geneva  Livre 

Leghorn  Dollar 

Swiss  Livre 

Scudo  of  Malte. 

Turkish  Piastre 

Pagoda  of  India 

Rupee  of  India  ...~..«>. 
Tael  ot  Chin* 
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8.97 
.13 
.18 
M 
.75 

7.88 
16.60 

&68 

.16 
.186 

2.40 
.80 

1.06 
.16 
.181 
.21 
.90 
.27 
.40 
.06 

1.84 
.44^ 

1.48 


Ex.  (1).  A  broker  in  Toionto  sold  a  bill  of  exchange 
on  London,  the  face  of  which  was  for  £760.  8«. ;  what 
did  he  reoeive  for  the  bill,  exchange  being  quoted  at 
UOi? 

•  rim  old  plate  re«l  is  not »  ooiii»  bat  ii  %h»  dezMminatiOB  la  wmob 


Sinoa  £1  =  $4|xl.l0^, «.«.,  $4f  increased  by  10^  per  oenk 
.'.  ^760.  4=  $750.4x4|Xl.l0i. 
=  $3676.96. 
.•.  he  got  =  $8676.96  for  the  bill. 

Ex.  (2).  What  is  the  value  in  English  money  of 
4528*7  francs,  when  the  course  of  exchange  between 
Paris  and  London  is  at  25'3  francs  per  pound  sterling  ? 

*^ince  25*8  francs  =  £1^ 

1  franc       =  £ij:g 

.\  4528-7  francs  =  £~^.\^,  or  i!179. 

Ex.  (8).  A  merchant  pays  a  debt  of  4379  milrees  in 
Portugal  witli  £971.  lU,  9 id.  ;  what  is  the  course  oi 
exchange  in  pence  per  mih-eo  ? 

je971.  11».  Hd.  =  982727  farthings 
Then  since  4379  milrees  =  982727  farthings, 

1  mihree  =  *l\ll^  farthings,  or  23  J   far- 
LlngB ; 
,*.  the  course  of  exchange  is  58 i  pence  per  milree, 

Ex.  (4).  If  11-65  Dutch  florins  are  given  for  24-4i 
francs,  852  florins  for  407  marks  of  Hamburg,  and  58^ 
marks  for  82  silver  rubles  of  St.  Petersburg  ;  how  many 
francs  should  be  given  for  982  silver  rubles  ? 

Here  1  silver  ruble 

1  mark 

1  florin 


"HP  ^arks, 
='"'-  florins, 

40  7  • 


1  l.t'ft 


francs,  or  8  d 


.*.  1  silver  ruble  — 

rancs ; 
.-.  932  silver  rubles -982x3 '3  francs,  or  8076 -G  francs. 

Ex.  (5).  A  New  York  merchant  remits  27940  florins 
to  Amsterdam  by  way  of  London  and  Paris,  at  a  time 
when  the  exchange  of  Now  York  on  London  is  lj>4'885 
for  £1,  of  London  on  Paris  is  25*4  francs  for  £1,  and  of 
Pans  on  Amsterdam  is  212  francs  for  100  florins ;  |  per 
cent,  brokerage  being  paid  in  Loodon  and  in  Paris,  how 
many  dollars  will  purchase  the  bill  of  exchange  ? 
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Since  100  florins  =  212  francs, 

.*.  1  florin  =Xoo  ii'iiit^^' 

But  to  buy  a  bill  of  100  fr.  requires  a  bill  of  lOOj  Ir. 

.•.  to  buy  a  bill  of  1  fr.  requires  a  bill  of  m  fr. 

Again  25.40  fr.  =  £1 ; 

1  fr.  =  -£05.40  * 
but  to  buy  a  bill  of  £100  requires  £100^  ; 

Again  £1  =  S4.B85; 
•.  1  florin  =  nn  X  rd  y^o  X  Ho(r  X  4-885. 

.  .  ^tJ'^U  nOimS  _?f  100X800X2  5.4  0X800 

=  ^11420.317,  sum  required. 

Ex.  (6).  A  merchant  of  Toronto  wishes  to  transmit 
2400  marcs  banco  to  Hamburg.  Ho  finds  exchange 
between  Toronto  and  Hamburg  to  be  85  ceats  for  1 
marc.  The  exchange  between  Toronto  and  London  is 
$4.83  for  i'l  ;  that  between  London  and  Paris  is  20 
francs  for  £1  ;  and  that  of  Paris  on  Hamburg  is  47 
rancs  for  25  marcs.  By  what  way  should  the  Toronto 
merchant  remit  ? 

By  direct  exchange  1  marc  :^  ^0'35 ; 

•.  2400  marcs  ---:  S24()0  X  0.35 

cz:   $840. 

By  circuitous  oxciiango  25  marcs  --  47  francs ; 

.•.  1  marc   =  H  francs, 
but  20  francs  ^  Jtll; 
.'.  1  franc    =1^  £0^). 
And  i* I  =  $4.83. 
.-.  1  marc  -^  $  1.83  x  -A  Xi  I  \ 

nn\t\  a:a40()  X  4.H3  ^  47 

.•    2400  marcs  ^  ^P        ir«  x  26 

=  $838.1!). 

By  dki-oct  exchange  the  mcrcliant  pays  $810  for  his  bill  of 
exchange,  and  only  $838.1'.)  by  the  circuitous  modo 

••..  the  circuitouH  mode  is  bettor  bv  $1.81t 


Examples.    («xv) 

(1)  When  $7800  are  paid  in  Toronto  for  a  bill  of  exchange 
•n  Liverpool  for  £1500  ;  how  waa  sterling  exchange  quoted  ? 

(2)  What  will  the  cost  of  a  bill  on  Paris  for  236874  francs, 
•xchange  being  5.8  francs  to  the  dollar  ? 

(8)  If  £1  be  worth  12  florins,  and  also  be  worth  26  francs 
56  centimes,  how  mur.y  francs  and  centimes  is  one  florin 
worth] 

(4)  If  £1  be  worth  25  J  francs,  and  be  also  worth  2244 
eopecke  in  liussiau  money,  what  is  the  value  of  the  napoleon 
in  liussian  copecks  ?     (N.13. — 20  francs  =  1  napoleon.) 

(5)  The  French  franc  is  divided  into  100  centimes  and  the 
Frankfort  florin  into  60  kreutzers.  When  the  pound  ster- 
ling is  worth  25.50  francs  in  Paris,  and  11  fl.  54  kr.  at 
Frankfort,  wbat  is  the  worth  of  the  napoleon  in  florins  and 
kreutzers  ? 

(6)  In  1869  exchange  on  Paris  was  quoted  in  New  York 
at  5.12^  francs  to  the  dollar  and  gold  was  at  135 i.  If  a 
New  York  merchant  ot  ed  12669  francs  in  Havre,  how  much 
would  he  have  to  pay  in  greenbacks  r  a  bill  of  exchange  to 
cover  his  indebtedness  ? 

(7)  A  merchant  in  Toronto  wishes  to  remit  $2767.80  to 
Manchester,  England,  exchange  being  at  108  ;  what  will  be 
the  face  of  his  bill  in  pounds,  shillings  and  pence  ? 

(8)  Find  the  par  of  exchange  between  the  U.  8.  gold  eagle, 
/?eighing  268  grains  ^q  fine,  and  the  sovereign  of  which  1869 
weigh  40  lbs.  of  gold  \  i  fine  ? 

(9)  Find  the  arbitrated  rate  of  exchange  between  London 
and  Paris  when  the  course  of  exchange  between  London  and 
Amsterdam  is  12. 16^  floriui  for  .£1,  and  between  Amsterdam 
and  Paris  2(J9i  h'ancs  for  100  florins. 

(10)  If  a  mcrciiant  buys  a  bill  in  London,  drawn  in  Paris, 
at  the  rate  of  25.6  francs  per  pound  BtorlLng,  and  if  thit  bill 
is  sold  in  Amsterdam,  at  the  rate  of  80  francs  for  14  florins, 
and  the  money  received  bo  invested  in  a  bill  on  Hamburg, 
at  the  rate  cif  18  florins  for  20  marcs  banco,  what  i*^'  the  rate 
ofexcbange  between  London  and  Hamburg,  or  what  is  a 
pound  sterling  in  London  worth  in  Hamburg  ? 

(11)  If  the  exchange  of  London  on  Hamburg  is  14  marcB 
banco  per  pound  sterling  ;  that  of  Hamburg  on  Amsterdam 
Is  20  marcs  banco  for  18  florijis ;  tliat  of  Amsterdam  on 
Paris  is  28  floriuH  for  60  francs  ;  and  that  of  PariB  on  Tor- 
onto is  4  francs  for  72  cents,  what  is  the  rate  of  exchange 
between  Loudon  and  Toronto,  or  how  many  dollars  ar« 
tqual  to  £1  ■tarling  ? 
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(12)  The  exchange  at  Paris  upon  London  is  at  the  rate  ol 
26  francs  70  centimeB  for  ^1  sterling,  and  the  exchange  at 
Vienna  upon  Paris  is  at  the  rate  of  40^  Anstrian  florins  fof 

20  francs :  find  how  many  Austrian  florins  should  be  paid  at 
Vienna  for  a  ^50  note. 

(18)  What  is  the  arbitrated  rate  of  exchange  between 
London  and  Lisbon,  when  bills  on  Paris,  bought  in  London 
at  25.65  francs  per  £.,  are  sold  in  Lisbon  at  525  rees  per  8 
francs? 

(14)  Given  that  1  ounce  Troy  equals  81.1  grammes;  that 
10  granames  of  French  '.andard  gold  are  ^  >rth  81  francs; 
and  that  the  worth  of  a  given  weight  of  E;:gUsh  standard 
gold  is  to  that  of  the  same  weight  of  French  standard  gold 
as  8151  to  8100,  find  what  number  of  Troy  ounces  of  English 
standard  ^old  the  franc  is  equal  to,  and  what  is  the  fixed 
number  of  francs  equivalent  to  ^1  ? — the  English  mint  prioc 
of  standard  gold  being  77«.  10^.  per  ounce. 

Examination  Papers, 

I. 

(1)  If  three  fluids,  whose  volumes  are  as  8,  7,  and  12,  and 
their  specific  gravities  .95,  1.15,  and  1.8G,  be  mixed  together } 
what  will  be  the  specific  gravity  of  the  compound  ? 

(2)  If  f  of  A's  money  equals  |  of  B's,  and  |  of  B's  equals 
I  of  O's,  and  the  interest  of  all  their  money  at  8  per  cent, 
for  4  years  6  months  is  $6291,  how  much  money  has  each? 

(8)  A  Toronto  merchant  wishes  to  pay  a  debt  of  jei200  in 
London.  How  many  dollars  must  he  pay  to  procure 
remittances  through  France  and  Hamburg  if  we  allow  that 

21  francs  ^  |4,  19  marcs  banco  at  Hamburg  »  85  francs  at 
Paris,  and  ^7  at  London  —  96  marcs  banco  at  Hamburg. 

(4)  A  merchant  in  Cincinnati  wishes  to  remit  914881.60 
to  New  York.  Exchange  on  New  York  is  j  per  cent, 
premium,  but  in  St.  Louis  ^  per  cent,  premium,  from  St. 
Louis  to  New  Orleans  |  per  cent,  discount,  and  from  New 
Orleans  to  New  York  1  per  cent,  discount.  What  will  be 
value  in  New  York  by  each  method,  and  how  much  better  ie 
the  circular  ? 

(6)  A  merchant  in  Toronto  purchased  a  draft  on  N^Hr 
York  for  |2660,  drawn  at  60  days,  paying  $2570.89.  Whit 
was  tht  couTM  of  exchange  ? 

XL 
(1)  A  mM^kant  mixM  11  lbs.  of  tea  with  5  Ibt.  of  an  !»• 
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ferior  quality,  and  gains  16  %  by  selling  the  mixtnre  at  87 
eents  per  pound.  Allowing  that  a  ponnd  of  the  one  cost  12 
eents  more  than  a  ponnd  of  the  other,  what  was  the  cost  of 
•aoh  kind  per  ponnd  ? 

(2)  A  and  B  are  in  partnership  in  a  concern  in  which  A 
has  $20000  engaged,  and  B  $30000.  The  gross  receipts  for 
a  year  are  $12800  ;  of  this  one-eighth  part  is  expended  in 
salaries  of  clerks,  and  $120  in  insurance.  By  an  arrange- 
ment between  the  partners,  A  is  to  receive  8  %  upon  his 
capital,  and  B  4  %  upon  his,  and  then  the  remainder  of  the 
profits  is  to  be  divided  in  proportion  to  the  capital  employee . 
Fin^.  the  net  receipts  of  A  and  B, 

(8)  Bills  on  Amsterdam,  bought  in  London  at  12  florins 
15  eents  per  ;£1  sterling,  are  sold  in  Paris  at  57^  florins  for 
120  francs ;  what  is  the  course  of  exchange  between  London 
.:!ind  Paris  ? 

(4)  On  the  1st  Jan.,  A  brought  into  a  business  $1400,  and 
on  1st  April  $2000  more ;  on  the  1st  June  he  took  out 
$1600,  and  8  months  after  this  he  brougbi  in  $2400.  B 
brought  into  the  business  $2000  ;  4  months  after  this  ho 
took  out  $600,  and  on  the  Ist  Nov.  brought  in  $2G00.  Tlieir 
clear  profit  for  the  year  is  $4082.  How  much  ought  each  to 
receive  ? 

(6)  A  eask  contains  12  gals,  of  wine  and  18  gals,  of  water  ; 
another  eask  contains  9  gals,  of  wine  and  8  gals,  of  water  ; 
how  many  gallons  must  be  drawn  from  each  cask  so  as  to 
produce  by  their  mixture  7  gals,  of  wine  and  7  gals,  of 
water? 

III. 

(1)  A  merchant  has  sugar  at  8,  10,  12,  and  20  cents  a 
ponnd;  with  these  he  wishes  to  fill  a  cask  that  holds  200 
lbs.;  how  much  of  each  kind  must  he  take,  so  that  tuj 
mixture  may  be  worth  15  cents  a  pound  ? 

(2)  A  16  days'  draft  on  Montreal  yit^lded  $1190.231  when 
■old  at  1^  %  discount,  and  interest  off  at  6  per  cent.  What 
was  the  face  of  the  draft  ? 

(8)  If  A  gain  $120  in  6  months,  B  $150  in  6  months,  and 
0  $210  in  9  months ;  what  was  the  whole  stook,  O's  part  of 
it  being  $400. 

(4)  From  a  oaak  of  wine  one-fourth  is  drawn  off,  and  the 
eask  is  filled  up  with  water,  one-fourth  of  the  mixtnre  is  then 
drawn  off,  and  the  cask  again  filled  up  with  water,  after  thii 
has  been  done  four  times  altogether,  what  fraction  of  thi 
original  quantify  of  wine  will  be  left  in  the  cask  f 
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(5)  A  person  in  London  owes  another  in  St.  Peteribnfg 

920  roubles,  which  must  be  remitted  through  Paris.  He 
pays  the  requisite  sum  to  his  broker,  at  a  time  when  the 
exchange  between  London  and  Paris  is  25.15  francs  for  ;£1, 
and  between  Paris  and  St.  Petersburg  1.2  francs  for  1  rouble. 
The  remittance  is  delayed  until  the  rates  are  26.85  francs  for 
£1  and  1.15  francs  for  1  rouble.  What  does  the  broker  gain 
or  lose  by  the  delay  ? 

IV. 

(1)  If,  when  the  course  of  Exchange  between  England 
and  Spain  is  88^d.  per  dollar  of  20  reals,  a  merchant  in 
Liverpool  draws  a  bill  of  ^354.  16*.  dd.  on  Madrid,  how 
many  dollars  and  reals  will  pay  the  draft  ? 

(2)  I  wish  to  pay  a  bill  in  Naples  of  7600  lire  ;  the  direct 
exchange  is  $0.22  =  1  lira;  the  exchange  on  London  is 
$4.96;  of  London  on  Paris  is  j61=26  francs;  of  Paris  on 
Naples  is  1^  franos»«l  lira.  What  is  the  difference  between 
the  direct  and  cirouitous  exchange  ? 

(8)  '  merchant  in  New  York  gave  $1000  for  a  bill  on 
London  of  £200.     What  was  the  rate  of  exchange  ? 

(4)  A  merchant  in  New  York  wishes  to  pay  ;£3000  in 
London.  Exchange  on  London  is  at  par ;  on  Paris,  6 
francs  25  centimes  per  $1 ;  and  on  Amsterdam,  40  cents  to 
a  guilder.  The  exchange  between  France  and  England  at 
the  same  time  is  25  francs  to  £1,  and  that  of  Amsterdam  on 
England  12^  guilders  to  ^1.  Which  is  the  most  advantage- 
ous, the  direct  exchange,  or  through  Paris,  or  through  Ams- 
terdam ? 

(5)  How  many  pounds  of  sugar  at  8,  18,  and  14  cents  per 
pound,  may  be  mixed  with  8  pounds  at  9^  cents,  2  pounds 
at  8^  cents,  and  4  pounds  at  14  cents  a  pound,  so  as  to  gain 
16  per  cent,  by  selhng  the  mixture  at  14^  cents  per  pound  7 

V. 

(1)  Three  districts  are  to  provide  according  to  their  popu- 
lation a  contingent  of  182  men.  The  population  of  the  dis- 
tricts is  2466,  786,  and  4361  respectively ;  find  as  exactly  as 
possible  the  number  of  men  to  be  provided  by  each  district. 

(2)  A  person  mixes  4  gallons  of  gin  at  16a.  per  gallon, 
with  4  gallons  of  water  and  a  gallon  of  base  spirit  worth  10a.; 
what  is  his  gain  per  cent,  on  his  outlay  by  selling  the  mix> 
tnre  at  2|«.  per  bottle  of  6  to  the  gallon  ? 

(8)  The  stocks  of  8  partners.  A,  B,  and  0,  ar-  $8600, 
•m),  and  12500,  respeotively ;  their  gaini  are  |U20,  $880i 
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ftnd  91200  respectively.    If  JB's  etook  is  in  trade  2  months 

longer  than  -4's,  what  time  was  each  stock  in  trade  ? 

(4)  A  merchant  every  year  gains  60  ^c  on  his  capital,  of 
which  he  spends  ^1200  per  annum  in  house  and  other  ex- 
penses. At  the  end  of  4  years  ho  finds  himself  in  possession 
4  times  as  large  as  what  he  had  at  commencing  business ; 
what  was  his  original  capital  ? 

(6)  There  are  two  mixtures  of  wine  and  water,  the  quan- 
tities of  wine  in  which  are  respectively  -84  and  '46  of  the 
whole.  If  a  gallon  of  the  first  is  mixed  with  two  gallons  of 
the  second,  what  decimal  part  will  the  wine  be  in  the  com- 
pound, and  how  much  per  cent,  will  the  first  mixture  be 
4rengthened  ? 

XXXL    Ratio  and  Proportion. 

211.  If  A  and  B  be  quantities  of  the  same  kind,  the 
relative  greatness  of  A  with  respect  to  B  is  called  the 
IUtio  of -4  to  B. 

212'  The  ratio  of  on3  quantity  to  another  quantity  Ib 
represented  in  Arithmetic  by  the  fraction,  which  ex- 
presses the  measiires  of  the  first  when  the  second  i« 
taken  as  the  unit  of  measurement. 

Thus  if  6  shillings  be  the  unit,  the  measure  of  8  shillings 
is  |,  and  the  ratio  of  8  shillings  to  5  shillings  is  represented 
by  the  fraction  f . 

The  words  **  the  ratio  of_8  shillings  to  6  shillings  " 
are  abbreviated  thus : 

8  shillings  :  6  shillings. 

213,  Ratios  may  be  compared  with  each  other  by 
comparing  the  fractions  by  which  they  are  represented. 
Thus  2  pence  :  5  pence  is  represented  by  | 
and    3  pence  :  7  ponce  is  represented  by  | 

Now  I  =  it,  and  f  =  J!. 

.*.  f  is  greater  than  } 

and  .*.  8  pence  :  7  pence  ia  greater  than  2  pence  :  5  pence. 

When  wo  thus  compare  the  ratios  existing  between 
two  paii's  of  quantities,  it  is  not  necessary  that  iiU  Jbur 
quantities  should  be  of  the  same  kind  ;  it  i«  onl;-  neoes** 
sary  that  each  pair  should  be  of  the  same  kiad» 
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For  example,  we  can  compare  the  ratio  of  4  i^^llingB 

to  7  shillings  with  the  ratio  of  7  days  to  12  days,  and 
finding  that  ^  is  less  than  y'y,  we  may  say  that  the  ratio 
of  4  shillings  to  7  shillings  is  less  than  the  ratio  of  7 
days  to  12  days. 

214.  When  the  ra,tio  symbol  (  :  )  is  placed  between 
two    numbers  we  may   substitute  for  it  the  fraction 

symbol. 

Thus  if  we  have  to  compare  the  ratios  2  :  8  and 
6  :  7,  we  effect  it  by  comparing  the  fractions  J  and  |. 

215.  Ratios  are  compounded  by  multiplying  together 
the  fractions  by  waich  they  are  represented,  and  ex- 
pressing the  resulting  fraction  as  a  ratio. 

Thus  the  ratio  compounded  of  2  :  8  and  6  :  7  is 
10  :  21. 

2  and  8  are  called  the  Tebmb  of  the  ratio  2:8. 

2  is  called  the  Antecedent  and  8  the  Oonsequent  of 
the  ratio. 

216.  Ratios  are  eitJier  direct  or  inverse, 

A  direct  ratio  is  tlie  quotient  of  the  antecedent  divi- 
dtd  \>^  the  consequent. 

An  inverse  ratio,  or  reciprocal  ratio,  is  the  quotient  of 
ibfi  eousfi^ueut  divided  by  the  antecedent. 

Examples,    (oxvi) 

(1)  Compare  the  vatios  2 : 6  and  4:9. 

(2)  Compare  the  ratios  17  :  89  and  19 :  41. 

(8)  Compare  the  ratios  4  :  7,  8  :  15  and  18  :  24. 

(4)  Compound  the  ratios  6:7,  18 :  15,  21 :  91,  and  45 :  5^ 

(6)  Compound  the  ratios  8^  :  4,  8^  :  7,  1\ :  8^,  2^ :  If. 

(8)  If  the  ratio  be  25  and  the  consequent  $1.25,  what  is 
the  antecedent  ? 

(7)  How  much  does  the  ratio  86  X  4  X  8  :  12  X 16  X  2  exceed 
that  of  60-1- (8x5) :  20X2 -*- 8  ? 

(8)  What  is  the  ricprocal  ratio  oi\:\\  of  2^ :  7*9 ? 

(9)  A  owns  a  farm  of  180  aCree.  There  are  86  sq.  miles 
in  the  township  in  which  it  is  situated.  What  is  the  rela- 
tiiOii  of  the  latter  to  the  former  ?  ^ 
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(10)  The  ratio  63  :  52  results  from  compounding  four 
tatios  together ;  tln-ee  of  these  are  7  :  8,  12  :  15,  and  |  :  i- ; 
express  the  fourth  ratio  in  its  simplest  form. 

(11)  What  effept  has  adding  the  same  quantity  to  both 
terms  of  a  ratio. 

PROPORTION. 

il7.  Proportion  consists  in  the  equality  of  two  ratios. 

The  Arithmetical  test  of  Proportion  is  therefore  tJuit 
the  two  fractions  representing  the  ratios  must  be  equal. 

Thus  the  ratio  6  :  12  is  equal  to  the  ratio  4  :  8,  be- 
cause the  fraction  y^^  =  the  fraction  |. 

The  four  numbers  6,  12,  4,  8,  written  in  the  order  in 
which  they  stand  in  the  ratios,  are  said  to  be  in  jjropor- 
Uon,  or  proportionals,  and  this  relation  is  thus  ex- 
pressed— 

6  :  12  =  4  :  8. 
The  two  terms  6  and  8  are  called  the  Extremes. 
12  and  4  the  Means. 

The  sign  of  equality  is  usually  expressed  thus,  : :  and 
then  the  ratios  read  6  is  12  as  4  is  to  8. 

218.  When  four  numbers  are  in  proportion, 
the  product  of  the  extremes  =  the  product  of  the  means. 

For  example,  if  G  :  12  ::     4:8 
6  X  8  ==  i2  X4 
For,  since  i%  =  |,  by  hypothesis, 

■J     6x8     /» 

^^^^  n  x'8  —  Tj» 

1  4  X  1  'J  4  , 

a^'^  -8x13  =  I ; 


6x8 
1  2  X  8 


4  xj_2 
8  X  12' 


Now  the  denomiuators  of  these  fractions  are  equal, 
and  therefore  the  numerators  must  also  be  eq^ual,  that 
is 

6  X  8  =-  4  X  12 

From  this  it  is  evident  that  if  three  out  of  tlie  four 
numbei's  that  form  a  proportion  arc  given,  wo  can  fiid 
the  fourth. 
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£x.  (1)*  Find  a  fourth  proportional  to  8, 16,  ?• 
8  :  16  =  7  :  number  required, 
•*.  8  X  number  required  =»  16  x  7, 
.*.  number  required  =  ^-^^  =  85. 

Ex.  (2).  What  number  has  the  same  ratio  to  9  that 
8h&sto5? 

3:6  =  number  required  :  9, 

i'.  5  X  number  required  3=  8  X  0> 

•*.  number  required  =»  y^  =  6}. 

219.  Three  numbers  are  said  to  be  in  Oontinum) 
Propobtion  when  the  ratio  of  the  first  to  the  second  is 
equal  to  the  ratio  of  the  second  to  the  third. 

Thus  8,  6,  12  are  continued  proportion, 

for  J  =  A- 

The  second  number  is  called  a  Mean  Pbopobtional 
between  the  first  and  the  third. 

Ex*  Find  a  mean  proportional  between  6  and  24. 
6 :  required  number  =  required  number  :  24  ; 
.%  required  number  X  required  number  =  6  X  24  ; 
.*.  square  of  required  number  =  144, 
.'.  required  number  is  12. 

220.  When  two  quantities  are  connected  in  such  a 

way,  that  when  one  is  increased  2,  8,  times,  the 

other  is  also  increased  2,  8,  times,  they  are  in 

direct  proportion. 

For  example,  if  1  lb.  of  sugar  cost  9  cents, 

2  lbs.  will  cost  2  x  9  cents, 

8  lbs.        •♦        8x9  cents; 

hence  7  lbs.        "       7x9  cents, 

And  26  lbs.        "      25  x  9  cents, 

.*.  7  lbs.  :  26  lbs.  : :  7  x  9  cents  :  26  x  9  cents. 
That  is,  the  cost  of  sugar  is  directly  proportional  to  its 
weight. 

221.  When  two  quantities  are  connected  in  such  a 

way,  that  when  one  is  increased  2,  8,  times,  the 

other  is  diminMed  2,  8| times,  they  ar«  itwendf 
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plO]^<,iiioual ;  thns,  if  one  man  can  mow  a  field  in  12 
dhyfa,  i  men  can  mow  it  in  half  the  time,  or  in  y  days ; 
8  men  in  k  ihird  of  the  time,  or  in  y  days,  &c. 

hence  four  liien  can  mow  it  in  —~  days ; 

and  12  "  "  ff  days; 

4  men :  12  men  :  :  \^  days  :  ^^  days  ; 

that  is,  the  i*i*m^«r  of  men  required  to  do  a  certain  work  is 
\nversely  propcitional  to  the  number  of  days,  or  vice  versa. 

Examples,    (cxvii) 

(1)  Arrange  4  8,  9  and  12  so  that  they  may  be  in  propor- 
tion. 

•  • 

(2)  Find  the  second  term  when  18,  2*6  and  1*8  are  the 
other  8  tormc  aI  »  jirroportion. 

(8)  Find  ameAn.  proportional  to  '038  and  '00152. 

(4)  If  ^  =  3^  of  i>',  tond  0=.5i  of  B,  find  the  ratio  of  A 
ioC. 

(5)  Find  a  fourth  proportional  to  6,  7,  and  15. 

(6)  Find  a  fourth  properrtional  to  f,  ^,  and  f . 

(7)  Find  a  fourth  proportional  to  'S,  '16,  and  '(W. 

(8)  Find  a  mean  proporeional  to  14  and  50. 

(9)  Find  a  mean  propoidonal  to  ^  "ond  f^. 

(30)  Divide  $1587  among  A,  B,  C,  D,  so  that  A's  shar^, 
:  to  JS'«  share  =6:6,  B'w  uhare  :  Cs  share  =  4:3,  and  Cn 
share  :  jD'«  share  =  8:2. 

SIMPLE   PROPORTION    OR  RULE  OF  THREE, 

222.  When  Three  termn  ftf  a  proportion  are  given  to 
lind  the  fourth  it  is  a  Simple  Pkoportion.  In  a  simple 
proportion  we  have  two  rntios  given ;  one  of  these  has 
both  terms,  the  other  is  incomplete,  having  only  one 
term.  Two  of  the  given  tcniib  must  be  of  one  kind  and 
the  third  and  the  answer  of  another  kind. 

Ex.  (1).  If  5  horses  eat  20  bashels  of  oats  in  a  given 
time,  how  many  bushels  will  8  horses  eat  in  the  same 
time  ? 

Here  the  number  of  bushelfl  consumed  is  directly 
proportional  to  the  number  of  liorses, 

hence  5  :  8   ::   20  bu.  ;  bu.  required; 

.%  bu.  required  =  ■-^-  =82. 
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Ex  (2).  If  6  men  can  do  a  piece  of  work  in  6  days, 
in  what  time  can  9  men  do  the  same  work  ? 

Here  the  time  is  inversely  proportioned  to  the  nmnbei 
of  men, 

hence  9  :  6  ::  5  days  :  days  required ; 
/.  days  required  =  -^  =»  8i. 

Ex.  (8).  If  8  cwt.  1  qr.  of  hay  cost  $2.21,  what 
should  8  t.  6  cwt.  cost  ? 

Here  the  cost  is  directly  proportional  to  the  quantity. 

Hence  8  cwt.  1  qr.  :  8t.  6  cwt.   ::   $2.21  :  dollars 
required ; 

Here  we  reduce  the  1st  and  2nd  terms  to  the 
common  denomination,  quarters,  and  the  proportion  be* 
comes 

18  :  260   ::  $2.21   :  dollars  required; 

.-.  DoUars required=  '''^^^^^  =$44.20. 

From  these  examples  we  deduce  the  following  rule : 

Write  the  given  number  that  is  of  the  same  kind  as  the 
required  fourth  term,  for  the  third  term  of  the  proportion. 
Then  consider  from  the  nature  of  the  question  whether  the 
answer  is  to  be  greater  or  less  than  the  third  term.  IJ 
greater,  place  the  larger  of  the  two  rem^aining  numbers  in 
tike  second  place ;  if  less,  in  the  first »  Then  having  re- 
duced the  first  and  second  terms  to  the  same  denomination, 
multiply  the  second  and  third  terms  together,  and  divide 
the  produ/it  by  tJte  first  term.  The  quotient  will  be  the 
cmsioer  required. 

Note. — ^Affcer  the  third  term  has  been  written  down 
the  order  of  the  other  two  may  be  ascertained  by  a 
question.  Thus,  in  Ex.  (1) :  **  If  6  horses  eat  20  bu., 
will  8  horses  eat  more  or  less  than  20  bu.  ?"  More  ; 
hence  6:8.  In  Ex.  (2) :  "  If  6  men  do  a  piece^of  work 
in  6  days,  will  it  take  9  men  a  longer  or  shorterNperiod 
than  6  days  ?"     Shorter ;  hence  9:6.  ^^ 
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JSiamplei.    (erriii) 

(1)  A  person  after  paying  an  inoome  tax  of  Id.  in  the  £\ 
has  a  net  income  of  £1247.  10s.  fii. ;  what  was  his  gross 
inoome  ? 

(2)  A  watch  which  is  10  minutes  too  fast  at  12  o'clock 
noon  on  Monday,  gains  8m.  10s.  a  day ;  what  will  be  the 
time  by  tl  e  watch  at  a  quarter  past  10  a.m.  on  the  following 
Saturday  ? 

(8)  In  running  a  3  mile  race  on  a  course  ^  of  a  mile  roun(?, 
A.  overlaps  B  at  the  middle  of  the  7th  round.  By  what 
listance  will  A  win  at  the  same  rate  of  running  ? 

(4)  A  watch  was  6/y  min.  slow  at  noon  ;  it  loses  12  min. 
in  20^  hours  ;  find  the  true  time  when  its  hands  are  together 
tor  the  fourth  time  after  noon. 

(6)  If  4  men  or  6  women  or  9  boys  can  perform  a  piece  of 
work  in  27^  days,  in  what  time  can  (1)  5  men  and  9  women 
perform  it  ?  and  (2)  6  men  and  8  boys  perform  it  ? 

(6)  If  14|  shares  of  a  property  are  worth  $116.15,  what  are 
5f  shares  worth  ? 

(7)  A  floor  can  be  covered  by  82^  yards  of  carpet  7  quar- 
ters wide ;  how  many  yards  of  Brussels  carpet  26  in  width 
will  cover  the  same  room  ? 

(8)  Two  clocks,  of  which  one  gains  4m.  16s.  and  the  other 
loses  8m.  15  s.  in  24  hours,  were  both  within  2^  min  of  the 
true  time,  the  former  fast  and  the  latter  slow,  at  noon  on 
Monday  ;  they  now  differ  from  one  another  by  half  an  hour  ; 
jQjid  the  day  of  the  week  and  the  hour  of  the  day. 

(9)  If  6836  stones  3:^  ft.  long  complete  a  certain  quantity 
of  wall,  how  many  similar  stones  of  2|  ft.  long  will  raise  a 
like  quantity  ? 

(10)  A  besieged  town,  containing  22400  inhabitants,  hag 
provisions  to  last  8  weeks  ;  how  many  must  be  sent  away 
that  they  may  be  able  to  hold  out  7  weeks  ? 
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COMPOUND  PROPORTION, 

223.  Where ^v^,  seveM,  nine,  &c.,  terms  of  a  propor- 
tion are  given  to  find  a  sixth,  eighth,  tenth,  &c.,  term  it 
is  called  Compound  Peopobtion  ob  the  Double  Bulk  of 
Theee. 

In  Compound  Proportion  there  are  three  or  more 
ratios  given,  all  being  complete  but  one. 
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A  Oomponnd  Proportion  is  produced  by  multiplying 
together  the  corresponding  terms  of  two  or  more  Hiiriple 
proportions. 

a 

2 

8   multiplied  together  produco 
240  :  82. 

Ex.  If  6  men  in  8  days,  working  10  hours  a  day, 
Ban  reap  24  acres  of  wheat,  how  many  acres  could  10 
men  reap  in  15  days  of  12  hours  each  ? 

6    :  10      :  :  24  :  acres  required 
8    :  16 
10    :  12 


ThuB,  12  :  6  : :  4 
9:8::  6 
6  :    4  : :    10 

the  proportion  540  :  72 


arcoB  required. 
LP.9 0 xa4  __  QQ 


480    :  1800  : :  24 

/.  acres  required  =  ^  ^ 

M  tlie  term  of  the  imperfect  raito  is  put  in  the  8rcl 
place ;  the  other  ratios  are  then  considered  separately 
and  treated  as  in  Simple  Proportion.  After  all  the 
ratios  have  been  stated,  all  the  first  terms  are  mu!ti- 
phed  together  for  a  new  first  term  and  similarly  with 
tlie  second  terms.  The  answer  is  then  got  as  in  Simple 
Proportion. 

Note.  I. — Before  compounding  the  complete  ratios  it 
is  convenient  to  cancel  all  the  factors  common  to  the 
first  terms,  and  to  the  2ud  or  8rd  terms.  When  any  of 
the  1st  and  2nd  terms  are  not  of  the  same  denomina- 
tion they  must  be  reduced  to  a  common  denomination 
before  proceeding  with  the  solution. 

Note  II. — Before  stating  the  question  it  is  conTeni- 
ent  to  write  down  the  tenns  of  the  supposition  undei 
one  another  end  opposite  those  to  place  the  correspond- 
ing terms  of  the  demand  witli  an  x  opposite  tlie  term 
of  tlie  same  name  au  the  answer  required. 
TliuB,  in  the  above  example  6  men    10, 

8  days  16, 
10  hours  19, 
24  aorei  ». 
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Examples   (cxix) 
(1^  If  l-S  E3iMi  in  12  days  build  a  wall  40   feet  long:,  8  fool 
thick,  aud  16  IVet  lii^,'b,  how  many  men  must  bo    ouiployea 
to  build  a  wall.  120  yuvda  long,  8  ieet  thick,  uud  10  feet  high, 
in  60  days  ? 

(2)  An  enf^neer  en^^ages  to  oompleto  a  tunnel  89  niiles 
long  in  2  years  10  months  ;  for  a  year  and  a  half  be  em- 
ploys 1200  men,  and  then  finds  he  bas  completed  only  threo- 
oighths  of  his  work ;  bow  many  additional  men  must  he 
employ  to  complete  it  in  the  requiied  time  ? 

(3)  Two  sets  of  men  perform  the  eame  amount  of  work. 
Each  man  in  the  first  set  is  Ktron<:^rr  than  each  one  in  the 
Kiecond  in  the  ratio  of  7  to  6;  the  first  set  works  6  days  a 
week  for  10  weeks,  and  the  second  f-et  5  days  a  week  for  7 
weeks.  If  there  are  9  men  in  the  first  set,  how  many  are 
there  in  the  second  ? 

(4)  If  20  men  can  oxoavale  185  cubic  yards  of  earth  in  9 
hours,  bow  many  men  could  do  half  the  work  in  a  fiitii  of 
the  time  ? 

(5)  At  tlio  siege  of  Sebastopol  It  was  found  that  a  certain 
length  of  trench  could  be  dug  by  the  soldiers  and  navvies  in 
•4  days,  but  that  when  only  half  the  navvies  were  present  it 
required  7  days  to  dig  the  same  length  of  trench.  Compare 
the  amount  of  work  done  by  the  navvies  with  that  done  by 
the  soldiers. 

(6)  Two  elopliants  which  are  ten  in  length,  9  in  breadth, 
80  in  girt,  and  7  i.i  h(  ij^'iit,  consume  one  drona  of  grain; 
how  much  will  be  the  r.uions  of  iO  other  elephants,  which 
are  a  quarter  more  in  length  and  other  dimemuons  ? 

(7)  IIuvv  many  rovoluti'ms  will  be  made  by  a  wheel  which- 
revolves  at  the  rale  of  800  revolutions  in  7  minntes,  whilo 
anotlior  wheel,  which  revolves  at  the  rate  of  470  in  8  min., 
makf  rt  658  revolutions  '.' 

(H)  Apiece  of  work  is  to  be  done  in  86  days;  16  men 
work  at  it  15  hours  a  day,  but  after  24  days  only  }  of  it  is 
done  ;  if  three  more  men  lue  put  on,  how  mauy  houi'^  a  day 
must  all  W',-ik  to  finish  it  in  the  given  time  ? 

{9)  If  248  men,  in  6k  days  of  12  h(air«  each,  dig  a  ditch  of 
7  aegises  of  harilneHS,  282J  yds.  long,  Uij  yds.  wuln,  jukI  2| 
yds.  deep;  in  how  many  duvi  of  9  h.>ur8  each,  will  24  men 
dig  tt  ditch  of  4  degroen  of  haruues.s,  887^  yds.  long,  6^  yds. 
wide,  and  8J  ydn.  deep? 

(10)  If  6  compositors  in  16  days  of  11  hours  each,  can 
eompoHo  25  shoeta  of  21  pages  lu  a  sbe«*t,  44  linen  in  a  paj^ft, 
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and  40  letters  in  a  line,  in  how  many  days  of  10  hours  each, 
can  9  compositors  compose  a  volume  (to  be  printed  in  the 
same  kind  of  typo),  consisting*  of  36  sheets,  16  pages  to  a 
sheet,  50  lines  to  a  page,  and  45  letters  to  a  lino  <* 

XXXII.    The  Metric  System. 

224.  The  Metric  System  of  Weights  and  Measures  is 
now  in  use  in  many  co;mtries  of  Europe.  The  follow- 
ing is  an  account  of  the  system  as  it  is  estabUshed  in 
France,  where  it  ori'.yinatcd  at  the  end  of  the  last 
century. 

The  basis  of  all  measui-ement  is  tlie  Metre,  a  measure 
of  length  equal  to  the  ton-miUiouth  part  of  the  distance 
from  the  North  Pole  to  the  Equator. 

The  length  of  the  Metre  in  English  Measure  is  89.87 
inches,  neaiiy. 

Uiiits  of  Metric  Mtkisures, 

1.  Length. — The  Metre. 

2.  Surface. — The  AitE  =  100  square  metres. 

8.  Solidity. — The  Stere  =  1  cubic  metre. 

4.  Capacity. — The  Litrk  =  the  cube  of  tlie  tenth 
part  of  a  metro. 

6.  Weight. — The  Gramme,  which  is  the  w^ght  of  a 
quantity  of  distilled  water  which  fills  the  cube  of  the 
hundredth  part  of  a  metre. 

The  Tables  of  Weiglits  and  Measures  under  the  Metric 
System  are  constructed  upon  one  uniform  principle. 
Prefixes  derived  from  Greek  and  Latin  are  attached  to 
each  of  the  imits. 

Greek  Prffues, 

Deca  stands  for  10  times  | 

Heoto  stands  for       1^^  ^iLQOs!  ,,  .. 

Kilo  stands  for        1000  times  T^®  "^^* 
Myria  stands  for  10000  timesl 

Latin  Prejixts. 

Deci  Btauds  for  tho        10th  part | 

Ceuti  stands  for  the    lOOth  part  |>  of  the  unit. 

Milli  stands  fo^  the     lOOOth  part] 
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Thus, 

A  decametre      ==  10  metreei. 

A  hectolitre  =100  litres. 

A  kilogramme  =  1000  grammee, 

A  myriametro  =  10000  metres. 
Vlso, 

A  decilitre  =  '1  litre. 

A  centimetre      :--   -01  metre. 

A  milligi'amme  =  'OUl  gramjme. 

Note. — In  English  measures  the  following  are  roiS|i;h  ftp- 
proxiiaations  of  some  of  the  French  measures  : 

The  Kilogramme  is  about  2i  lb.  Avoird. 

The  Litre  is  about  1  ]  pints. 

The  Kilometre      is  about  0    furlongs. 

The  Hectare         is  about  2^  acres. 

MEASURES  OF  LENGTH. 

10  decimetres  (dcm.) 1  metre  (m.). 

100  centimetres  (cm.) ♦' 

1000  millimetres  (mm.) " 

1000  metres 1  kilometre. 

1  inch  =  2.589954  centimetres. 

1  foot    =  8-047945  decimetres. 

1  yard  =  0-914888  metres. 

1  mile  =  1-609816  kilometres. 

Note. — A  rough  rule  for  converting  French  metres  into 
EngUsh  yards  is  to  add  10  per  cent,  to  them.  Thus  40 
metres  are  nearly  equal  to  44  yoxds. 

MEASriiES  OF  SURFACE. 

100  square  decimetres  (sq.  dcm.)  =  1  square   metre  or 

oentiare  (sq.  m.) 

10000      '•      centimetres  (sq.  cm.)  =  '* 

lOOOOOO       "       millimetres  ("Rq.mm.)  =  " 

100  Hquare  metres 1    ore. 

JOOOO  *•  1    hectare. 

1  oquare  inch  =^  6-4618CIJ9    sq.  cm. 
1       "       foot   =  9-2899G88    sq.  dcm. 
I       ••       yard  =.^  0-88609716  sq.  m. 
1      •*      ftore   ^- 0-40467101  heotftTP. 
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MEASURES  OF  CAPACITY. 


1000  cubic  decimetres  (cb.  dcm.)...l  cubic  metre  or  stere. 
100(X)00  cubic  centiraetree  (cb.  cm.)  *• 

1000000000  cubic  milltmotrea  (cb.  mm.)       ♦« 

1  cubic  deciraetro 1  litre. 

1     "      inch  =r  16'886176  cb.  cm. 

1     "      foot  =:  28-31 531 2  dcra. 

1  gallon         =  4-54345797  btrns. 

MEASURES  OF  WEIGHT. 

1  cubic  centimetre  of  distilled  water  at  4''C.  at  the  sea's 
level  in  the  latitude  of  Paris  is  1  gram  (grm.) 

1000  cubic  centimetres  of  disiilied  ^vater  weighed  und«c 
tlie  same  conditions 1  kilogram  (kilo.) 

1000  grams  (gi-ni».)   I  kilogram. 

10000  decigrams   ....  " 

100000  centigrams  ...  "  ' 

1000000  milligrams ....  "  . 

1  grain     —    006479895  gram. 

Itroyoz.  =  81-ir)349()      grams. 

llb.avd.=    0-453592()5  kilo. 

Icwl.      BB  r)0-8023768t*  kilos. 

Examples,   (cxx) 

(1)  WLat  i»  the  fundaruontal  unit  ia  i\m  system  ?   Whence 
and  why  was  it  cho&en  '/ 

(2)  Name  the  units  of  weiglit  P.nd  cayjMcity,  and  show  how 
htrger  and  smaller  measures  are  attained. 

(3)  Give  the  English  equivalents  of  a  kilometre  aud  kilo- 

(4)  How  many  millimetres  are  containtd  in  6  metres  ? 

(5)  How    many  decimetres   are    ^qui/alont    to   106725 
liiillimetroB  ? 

(6)  Required  the  number  of  milhgramw  in  16  cb,  cm.  of 
water  measured  at  4**0.  ? 

(7)  n(;w  many  Hiillimetres  and  centimetres  are  repective- 
ly  contained  ia  0.437  of  a  decimetre. 

(8)  How  many  square   centimetres   are   there    in    lfi.6 
•-.quart)  metres  7 
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(9)  How  many  square  decimetroa  nro  «ront.airjf<1  in 
108642  squ.ire  centimetroiJ  ? 

(10)  Define  (he  graijy  '.f,vA  litre.  II<:»w  many  ^^luin^  are 
contained  in  1.7t^5  kilof^rama  ? 

(11)  How  many  millijfraras  fm-  lliere  )n  a  deci<;iam  ?  How 
many  decigrams  in  a  Idiugrani  ? 

(12)  How  many  conli;;rams  are  contained  in  2.567  kilo- 
grams ? 

(18)  Ileqnirefl  the  number  of  miliigramB  contained  in  5 
OuMc  centimetres  of  water  measured  at  4®0. 

(14)  Tn  an  Engli?]iinch  are  contained  1^5.8095  millimetres. 
How  manv  kilometres  are  there  in  a  mile  ? 

(J.5)  A  gallon  is  equal  to  4.5413  litroB.  H'*'  many  cnl.fi 
•5entimetres  aro  oontained  in  ono  pint? 

(16)  Three  pipes  furaiBh  rer-r actively  oi' .iit;«:.>i,  45  Iitr-»8, 
and  80  litres  nn  riour.  'What  (iuantity  of  w.iter  do  thoy  y.av- 
ply  to/retlier  iii '^l  hourH? 

XXXill.    Measurement  of  Area. 

225.  The  Unit  of  Measurement,  ])y  v/]'.ich  wo  mf  nsmo 
Area  or  Surface,  iw  derived  froui  the  unit  nf  I/'Ugth. 
Thus,  if  ^v('  tiihi  an  uich  a3  tlio  nj.'Itof  len^^tli,  urid  con- 
struct a  sqr  a]'c  whose  side  is  an  inch,  thin  S<]iiare  Inch 
may  be  ta)  "^-n  ae  the  Unit  of  Area,  and  the  uie<is^ire  of 
any  given  uca  will  be  the  numl)or  o^  tirce;;  it  <^^i>r,ainG 
this  unit,  in  accordance  wath  the  remarks  in  Ail.  68. 

Let  Aj^DG  be  a  rectangle,  and  let,  the  side  AJi  be 
4  inches  In  length,  an<i  the  side  AC!  8  inches  in  lerijjth, 
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Then,  if  the  Unit  of  Length  be  an  inch,  the  vneaswre  of 
AJ3  is  4,  and  the  measv/re  of  AC  is  3. 

Divide  AjB,  AC  into  four  and  three  equal  parts  respec- 
tively, and  (\y^vc  lines  through  the  points  of  division 
}!ar;illel  to  AC,  .AB  respectively.  Tlien  the  rectangle 
ABDC  is  divided  into  a  number  of  equal  i^quares,  each 
of  which  is  a  square  inch. 

If  one  of  these  squaros:  br^  tnken  as  the  Unit  of  .\rea, 
the  iMat^ure  of  the  aioa  of  ABDC  will  be  the  number  of 
these  squares. 

Now  tliis  number  is  the  same  as  that   oblnined  by 
multiplying  the  measure  of  AB  by  the  measure  of  AO  : 
that  is,  measure  of  ABDC  —  3x4  :=  12 ; 
.*.  area  of  ABDC  is  12  square  inches. 
Hence  to  lind  the  area  of  a  rectangle  we  multiply  the 
meat  ure  of  the  k;ijgth  by  the  measure  of  the  breadth, 
and  the  product  wilJ  be  the  measure  of  the  area. 

Ex.  (1).  A  rectangular  garden  is  48  feet  long  and  25 
feet  broad,  what  ib  its  area  ? 

T  idng  a  foot  as  the  unit  of  loTigth,  and  therefore  a  square 
foot  as  the  unit  of  aroa, 

measure  of  the  area  =  48x25  —  1200 ; 

.'.  tho  area  is  1200  square  feet. 

Ex.  (2).  A  lectangular  board  is  2  ft.  7  in.  long  and  1 
ft.  4  in.  broad,  what  ib  the  area  ol  its  surface  ? 

Taking  1  iuoh  as  the  unit  of  length,  and  therefore  1  square 
iuoh  as  tho  unit  of  area, 

meaHuro  of  tht>  area  ^=  81  X 16  =  496 ; 

.*.  th<»  area  is  496  B(j[uare  inches. 

Or  wo  mif?lit  takt  i  foot  as  tho  unit  of  lentfth,  and  then 

measure  of  an  a=:2T-V  x  lj=:il^>  =  »^i  ^^: 

.'.  tho  area  is  ^  square  feet. 

Ex.  (8).  The  length  of  the  side  of  a  square  oroquet< 
groimtl  is  19  yards,  whnt  is  its  area  ? 
Taking  1  yard  as  a  unit  of  lengthy 

area  ^  (40  x  49)  aq.  yd;*.  -«-  2401  nq.  yda. 
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NoTM. — ObBorve  the  difference  between  the  expres- 
sions 49  yard(>  square  and  49  ^quara  yarda.  The  formei 
refers  to  a  square  whose  side  is  49  jaixls,  and  wliose 
area  is  2401  square  yards,  the  latter  t-o  a  surface  whose 
area  is  49  square  yards. 

IIjX.  (I).  A  rectangular  bowUng-grecn  is  56  yards  long 
and  iii  yards  broad.  Fmd  the  distance  frcLn  corner  to 
corner. 

By  Euchd  I.  47,  we  know  that  in  a  right-tiugled  t  .i- 
angle  the  square  on  the  side  opposite  the  rig; it  angle  is 
equal  *^  the  sum  of  the  squares  on  the  sides  containing 
the  right  angle. 

Heitjce  the  s^juare  o/the  measure  of  the  side  opposite 
the  right  angle  is  equal  to  the  sum  of  the  squares  of  the 
measures  of  the  sides  containing  the  right  angle. 

Thus  in  our  present  example, 
square  of  njeasure  of  distauce  from  comer  to  corner 
=-  (66  X  56)  +  (42  X  42)  ---=  4900  ; 
.'.  distance  is  70  yardn. 

Examples,     (oxxi) 

Find  the  area  of  the  rectangles  having'  Xh^  following 
dimensions  : 

(1)  7  ft.  by  6  ft.  (2)  18i  ft.  ly  10  ft. 

(3)  22^  ft.  by  18^  ff..  (4)  6  ft.  4  in.  by  2  ft.  3  iti. 

(6)  17  ft.  6  in.  by  8  yd.  2  ft.     (6)  5  yd.  1  ft.  by  4  yV  iJ  a 

(7)  12  yd.  2  ft.  by  5*yd.  1  ft. 

(8)  6  yd.  2  ft.  8  in.  by  2  yd.  1  ft.  5  iu. 

(9)  7  yd.  2  ft.  by  6  yd.  2  ft.  6  in. 

Find  the  arc.  of  tho  squares  whose  side.s  nave  tiie 
following  lengtliH  : 

(10)  HyC.  ill)    S7iyd.  (12)     17^  tt. 
(18)     29^  ft.            (14)    9  ft.  7  in.        (15)     8  ft.  4  in. 
(16)     7  yd.  1ft.  Sin.                    (17)     loyd.  2ft.  8in. 

Find  the  breadth  of  the  following  rectangleb,  having 
p^Gn.  tlie  area  and  length  : 

(18)  Area  176  eq,  ft.,  longth  11  ft. 

(19)  Arua  71  sq.  ft.  100  eq.  iii.,  lenjfth  9  ft.  6  in. 
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(20)  Atf-h  854  Hq.  it.  8i  aq.  in..  len.iilk  97  n.  «  m. 

{iU  ]  Arwa  1  aero,  leiii^'ii   440  yA. 

(i:i)  Area  5  acres,  le'.;!,'iU  27o  v<I. 

(2;i)  Ar«a  5  a.r  1  ro.  80  po.,  kn:^^li  267  yd.  2  ft. 

Wliat  arc-  the  sides  of  ii^«"'  sqiiarea  who^-.^  areas  are 

('24}     ;ns.i.  ft.  (25)     ::..:)  sq.ft. 

Citj)      i  178  sq.  yd.  7.1-  ft.  (-27;     33  ao.  4305 aq.  yd.? 

(28)  A  rect:mgu]ar  iirlJ  is  2*25  y:  rds  m  leri;::!!)  nnd  120 
yards  in  l-rfadth;  wiinL  wii!  be  tho  l-agth  oi  a  straight  path 
ii   m  corner  to  corner  ? 

(29)  A  rectauprvilar  field  is  300  yards  long  Jintl  ^■lOO  yards 
brojid ;  find  the  dih'aiv'.e  from  corner  to  corrw-r. 

(30)  Ar  'a.^  ^  \r  plantation,  wliose  width  is  88  yards, 
contains  2^     ,       ;  f^ad  thf*  .at^ance  from  comer  to  coroer. 

(31)  WJiat  i>',o  .:Dq;th  1 1  the  diagonal  of  a  square,  whose 
side  in  f  inches  <• 

{d'2)  Tlie  arf;:).  of  a  squaru  is  890625  oquarp  foei ;  what  is 
th*j  k  agth  of  the  diagonai  ? 

CAM  pi: TING  R002fS. 

226.  If  ^ve  Ivtirvw  the  aroR  of  the  tioor  of  a  room,  w»=! 
know  how  uuuiy  square  inches  of  carpet  will  he  reqiured 
'oo  co"vor  it.  Carpets  i-.cc  sold  in  strips,  and  when  the 
width  of  a  strip  is  knowTi,  ^vo  nIuiII  know  how  much 
leuf/t/i  of  carper  wiii  L>e  requii-ed  to  cover  a  given  sui-- 

For  iiiiitaiico,  if  the  surface  l-o  102  square  i'eet,  and  the 
e:..'^^  1  Helocted  be  27  iaohos  wide,  wu  reason  tliia : 

1C2  3q.  ft.  ---  102  X  144  nq.  inches  ; 
.*.  lenrlb     f  cnrpr t  rt^quirod  ==  i-*-~  ^-^  in.    -.    864  in. 

==  24  yardp. 

TJj^.j  *v<.^  dud  tho  cobt  of  24  yftrdfl  ;it  jg;l.20  per  yttrd  to  be 
523.8'J. 

Fiiftnjr  'dS.  (onxii)    -- 

How  many  yardb  or'  ;;arpet,  'i7  inohee  wide,  sviD 
In,"  roquLi  cd  for  roonir^  vvlioae  diiDoiifiion.s  are ; 

^l)  15  11.  hv  l;t  a,  ('j!|  25  ft.  by  12  fl.  C  iU. 

(8)  22  tt.  4  m.  oy  20  ft,  8  in.     (4)  27  ft.  ly  14J  ft. 
(6>  H6  it.  4  in.  by  2?  feet  8  in. 
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l^ind  the  expense  of  carx^eting  rooms  wnose  dimen- 
sions arc  : 

(6)  18  it.  by  14  fL  with  carpet  oO  inches  wiilc,  at  $1  a  yd. 

(7)  22  ft.  by  15^-  fl,,  with  carpet  27  iuclics  wills,  at  IJl.SO 
tt  yard. 

(8)  2'.)  ft.  9  in.  by  23  ft.  G  in.,  with  carpet  a  yard  wide,  at 
$1.08  a  yiird. 

(9)  31  ft.  8  in.  by  13  ft.  3  in.,  with  carpet  ^  yard  wide,  at 
8.*?.  4^  a',  a  yard. 

PxlPFAilNG  THE  WALLS  OF  A  BOOM. 

227.  To  find  the  qua/iiity  of  paper  roqiurcd  to  cover 
o:if  wall  of  a  room,  vre  find  the  ar^a  of  the  snrfaceof  th3 
wall  by  taking,'  llie  product  of  the  moasiu-cs  of  the  length 
and  breadth  of  tliat  wall,  the  lalter  being  the  same  as 
the  height  of  tlio  rooM.  Hence  we  .shall  f  d  the  area 
of  the /o?tr  walls  of  the  room  if  we  take  iln  rr  (sure  of 
the  compass  of  the  room  and  mid ti ply  it  }>>/  ^•?  hicasure  oj 
the  height. 

By  the  compass  of  a  room  vre  mean  +he  length  of  a 
string  stretched  tight  on  the  Qoor,  goii  ;  all  round  the 
room. 

Deductions  f  -••  u'"»ors  and  windows  s.ud  fireplaeo  must 
be  mane  \n  practice. 

Suppose  then  we  have  to  find  how  nn-.oli  paper  is  re- 
quired fi;r  the  walls  of  a  ro..m,  who.ie  len- tli  is  22  ft.  8 
in.,  breadth  17  ft.  4  in.  and  heigiit  9  ft.  0  in. 

We  first  find  the  compass  of  the  room  thuH : 
ft.    in. 

17      4 1 

(}!)  '  '.)[•  dinicnisious  of  the  four  KidoH. 
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79  .  2     ooiupaBS  of  the  room. 
To  get  tlie  area  of  paper  required,  wo  multiply  the 
r-.icasure  of  the  compass  of  the  room  by  i)\Q  measuic  of 
the  height,  thus  : 
area  =--=(9^  X  71'^>)  fiq.  ft. 


'■'f^-'-'sci.ft.  =702,i.i  sq.ft. 
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Note. — Papers,  like  carpets,  are  Rold  in  strips,  and  II 
we  knoTv  the  wi^lth  of  a  strip  we  shall  know  how  many 
feet  in  Irngtii  wUl  be  requii-ed  to  cover  a  given  surface. 

Thus,  in  the  room  undor  consitleration,  if  i,be  paper  b';  20 
inohea  wiue, 

length  of  paper  required  -  (T52,'2-j-f§)ft.^-.  •J^^  ft.  =461^*. 

Examples,    (cxxiii) 
How  muny  sqnn'o  feet  of  paper  will  be  requirod  lor 
rooms  wLoso  dimensions  ;u;o  : 

(1)  Lenrrth,  10  ft. ;  breadth,  16  ft. ;  heitcht,  9  ft.  ? 

(2)  Length,  24|  ft.  ;  breadth,  13^  ft.;  hoi^'ht,  10  ft.  f 

7  in. ;   breadth,  19  ft.  4  in. ;  height, 


(3),  Leu^h,  2/>   ft. 
9  ft.  9  in.  ? 

(1)  Lontjth,  28  ft. 
9  ft.  6  in.  ? 


5  in. ;  breadth,    18  ft.  7  in. ;  height, 


Find  the  esponae  of  papering  rooras  whose  dimen- 
sions are :  • 

(5)  Length,  IP  ft. :  breadth,  14  ft.  ;  height,  8  ft.;  with 
pjtper  16  inches  wide,  at  20  cejits  a  yard. 

(6)  Length.  20  ft.  6  in.  ;  breadth,  17  ft.  4  in.;  height,  9ft.; 
with  paper  20  inclios  wide,  at  10  oonts  a  yard. 

(7)  Length,  80  It  8  in.;  breadth,  26  ft.  5  in.;  height,  10ft. 
U  in.;  witii  paper  2  ft.  wide,  at  Sd.  a  yard. 

(8)  Length,  26  ft.;  breadth,  21ft.;  hoii>ht,  10  ft.;  'nth 
paper  20  inohea  wide  at  9(i  a  yard,  allowing  for  a  fir*  ;>Iac9 
which  ip  5  ft.  8  in.  by  4  ft.,  a  door  which  is  7  ft.  by  4,4  ft., 
;ind  two  windows  each  6  ft.  by  8^  ft. 

MiscellaneoQS  Examples.    (cxxiT) 

(1)  Fiuit]  tho  coat  of  varnishing  the  floor  of  a  room  14  ft. 
4  in.  broad,  and  15  ft.  6  in.  long,  at  20  cents  per  square  yard. 

(2)  What  will  it  cost  to  pave  an  area  146  ft.  9  in.  long  and 
S'6  ft.  9  in.  broad,  at  86  oentfl  per  square  yard  ? 

(8)  The  are  I  of  a  square  garden  is  4  roods  1  pole  29  sq. 
yd.  G^  fiq.  ft.;  find  the  length  of  its  side. 

(4)  Find  tlie  length  of  the  side  of  a  square  whose  area  is 
I  ro.  ^^0  po.  28  sq.  yd.  4^  sq.  ft. 

(5)  P'ind  the  expense  of  turfing  a  plot  of  ground,  which  is 
i(>  yd.  long  and  100  ft,  wide,  with  turfs  each  a  yard  in 
i'tigth  and  1  ft.  in  breadth  ;  the  turfs,  when  laid,  costing 
6*.  9rf.  per  himdrod. 
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(6)  A  squart-  room,  wbose  floor  measures  82  eq.  vA.  Isq.  ft.., 
IS  11  ft.  6  in.  in  hei;;Lt :  find  the  expense  of  white  v.- ashing 
its  ceiHng  and  wallis  at  5  cents  per  bquare  yard. 

(7)  It  ccwts  $09  to  cover  the  floor  of  a  room  S\  yd.  loi;? 
by  Cf  yd.  wide,  with  carpet  2  ft.  wide.  Find  the  prioe  of 
the  carpet  per  yard. 

(8)  If  the  cost  of  paporiug  a  room  8i  yd.  long;  .'zud  6J  yd. 
■wide,  with  paper  2  ft.  wide  at  id,  per  yard,  be  £'-.  19s.  Sd.. 
fmd  the  height  of  the  room. 

(9)  A  reotaui^ular  field,  whose  length  is  997  yd.  1  ft.,  con- 
tains 12  acres,  4087  sq.  yd.  1  sq.  ft.  Find  the  breadth  of 
the  field. 

(10)  How  many  acres  are  there  in  a  square  field  oach  side 
of  which  is  330  yd.  ? 

(11)  The  length  of  a  room  is  21  ft.,  and  itH  height  10  ft. 
<>  in.,  and  the  area  of  the  floor  is  ^  of  the  area  of  the  foui 
walls.     Find  the  breadth  of  the  room. 

(12)  What  length  must  be  cut  off  a  board,  which  is  6^ 
inches  broad,  that  the  area  may  contain  a  square  foot  ? 

(18)  What  is  the  expense  of  papering  a  room  4  yd.  6\  in. 
long,  8  yd.  11^  in.  wide,  and  8  yd.  1  ft.  high,  with  paper 
haK  H  yard  wide,  at  12  centH  a  yard  ? 

(14)  flow  many  sti-nes,  each  2  feet  long  and  15^  inches 
wide,  would  be  required  to  pave  a  square  coiu-tyard,  whobc 
Bide  is  124  feet  ? 

(16)  What  JH  the  cost  of  papericg  a  room,  15  ft.  long,  12 
ft.  wide,  and  10  ft.  high,  with  paper  |  yd.  wide,  at  124  cents 
A  yard  ? 

(16)  Find  the  cost  of  pnpering  a  room  21  ft.  long,  15  ft. 
wide,  and  12  ft.  high,  with  paper  2^  ft.  wide,  at  16  cents  a 
yard,  allowing  for  a  door  7  ft.  liigh  and  8  ft.  wide,  2  win- 
dows each  5  ft.  high  and  8  ft.  wide,  and  a  panolUng  2  fett 
high  round  the  floor.    . 

(17)  Tlie  length  of  one  aide  of  a  rectangular  field  is  572 
yardt;,  and  the  area  of  the  field  is  50  acres  2  ro.  82  po.  Find 
the  length  of  the  other  side,  and  of  the  diagonal. 

(18)  A  rectun^iilar  field,  8{)0  yar<k  long  and  150  broad,  is 
separated  into  4  equal  parts  by  2  })and8  of  trees,  'JO  feet  wivie, 
parallel  to  the  sides.  How  large  will  oach  part  bo,  And  what 
trill  be  the  area  covered  by  the  trees  ? 

(19)  A  room,  whutie  height  is  11  feet,  and  length  twice  its 
breadth,  takes  148  yards  of  paper  2  foot  'vide  for  its  four 
frtUlfi ;  how  many  yards  of  gilt  mouldlLg  will  b«  required  7 
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(20)  What  will  o©  urn  coat  ol  paintmor  the  walls  and 
ceiling  la  room,  who;-je  height,^Ien^ih,  ami  breadth  are  12  ft. 
6  in.,  27  ft.  4  in.,  and  20  ft.  resiiectively,.  at  r?n  cents  per 
square  yd  ? 

(21)  Find  the  expense  of  carj)eting  a  room  15  ft.  9  in. 
long  and  18  ft.  4  in.  broad,  with  carpet  27  inches  wide,  at 
96  erntii.  por  yard. 

(ii2)  Fin«l  iIih  cost  of  carpeting  a  room  10yd.  2  ft.  long 
and  7  yd.  1  )i.  broad,  with  c-arpot  ^  yd.  wide,  at  $1.08  a  yard. 

(23)  If  thf-  coHt  of  carpeting  a  room  11  yd.  long  and  8  yd. 
wido,  witli  •  arpet  at  Sj.  m  yard,  be  Jb'li'.  lG.s.,  find  the  width 
oi  the  car^v.L, 

(24)  11  vT  many  flai»-stone8,  each  6*76  ft.  long  and  4*15  ft. 
wide,  ar-^  requisite  for  paving:  a  cloi;-^ier,  which  incloses  a 
rcctacfgular  court  45-77  yd.  long  Uk-.l  41*03  yd.  wide,  the 
uloistrr  being  11*- 45  ft.  wide  '' 

XXXIV   Measurement  of  Solidity. 

228.  Tlio  Unit  of  Measinement,  by  v;hich  we  meb.- 
eiire  the  Voiiune  of  a  Solid  body  or  the  Capacity  of  a 
vessel,  Ls  derived  from  tlie  Unit  of  Length.  Thus,  if 
we  takt;  dn  inc;]i  as  tlie  unit  of  length,  f,nd  construct  a 
ct'bf,  oacb  of  whose  edges  is  an  inch  in  length,  this 
(3 11  bio  Inch  may  be  tfi  uon  ap  the  Unit  of  Volume,  and 
the  measure  of  any  given  volume  ^viii  be  the  number  oi 
times  it  contains  thii'  unit. 

Z29.  Let  ABDC  be  a  roctan^rle,  md  let  the  side  AB 
hid  4  iLwliCv  m  length,  and  ihe  dide  IC  finches  in  length. 
A  B 
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Then  ABCD  will  contain  12  square  inches.  (Art.  225.) 

Now  snppoRe  we  construct  a  number  of  blw^ki?  oi 
wood,  peiiect  cubes,  whose  volume  is  a  cubic  inch,  and 
place  one  of  these  on  each  side  of  tlie  squares  in  ABDO; 
and  then  place  another  of  the  blocks  on  tlie  top  of  each 
of  the  first  set ;  and  60  on  till  we  have  piled  up  6  layers. 
Then  we  Bliall  ho.\G  constructed  a  rtctaugular  solid, 
whose  lojngtli  is  -1  inches,  breadth  '6  inches,  and  depth- 
or  thickness  5  inches. 

Now  the  number  of  cubic  inches  in  tliit'  soUd  we 
estimate  in  tiie  foilowiji.'r  v.  ay :  for  each  of  tiie  aquaiert 
in  ABDC  we  shall  have  a  pile  of  5  cubic  inches  :  there- 
fore the  number  of  cubic  inches  in  the  solid  will  be 
6  X 12  or  60. 

Hence  we  obtain  the  following  Rule  : 

To  find  the  cubic  content  of  a  rectangiilar  solid,  find 
the  continued  product  of  tho  moaHiires  of  the  ieiigtli, 
broadth,  and  tlncknes?,  and  the  rc-buit  is  the  measure  of 
tlie  cubic  content, 

Ex.  (1),  Find  the  cubic  content  of  a  rectangular 
piece  of  timber  whoso  length  is  47  ft.,  breadth  4  ft.,  and 
thiokness  8  ft- 

Taking  a  foot  as  the  unit  of  length,  and  therefcre  a  cubic 
foot  as  the  unit  of  cubic  content, 

measure  of  cubic  content  is  «»  -47  X  4  X  3  =r=  Cod ; 
.*.  the  cubic  content  ia  564  cubic  feet. 

Ex.  (2).  "What  is  tlie  cubic  content  of  a  room  whose 
length  is  22  feet 6  in.,  breadth  18  ft.  8  in.,  and  height 
10  Lit?  • 

Cui.)io  content  --  (22^  X  18^  X  10)  cubic  ft., 

■^  i^ JA?-i«  ciiL.  ft,  =--  41()6i  cub.  ft. 

Bt.  (8).  A  rectaiigidar  sheet  of  v/ater,  of  uniform 
depth,  Is  480  yards  luug,  270  yards  bioad,  and  coiitains 
781480O  cubic  feet  of  water;  what  is  its  depth? 

Reducing  the  lenorth  ano  breadth  to  feet, 

Area  of  Piu-tace  ^^  (430  x  8  x  270  X  8)  aq.  ft.  ; 
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Fird  the  cubic  content  of  t]  e  rijctaasnlnr  solids  whoae 
dimenpions  aro 

(I)  8  ft.,  7  ft.,  C  ft.  (2)  lOi  ft.,  ai  ft.,  6i  ft. 
(8)  5  ft.  6  in.,  4  it.  S  in.  .S  ft.  7  in. 

(4)  11  ft.  8  in.,  9  ft.  10  iti.,  7  ft.  5  in. 

(6)  6  yd.  2  ft.  4  in.,  8  yd.  1  ft.  7  in.,  4  ft,  11  in. 

(6)  How  many  bricke  will  be  required  tf  build  a  wall  75 
ft.  long,  6  ft.  liijzli,  and  18  inches  thick  ;  each  brick  being 
9  inches  long,  4^  inches  wido,  and  '<i  inoheH  deep  ? 

(7)  A  lake,  whoso  area  is  45  acren,  in  covered  with  ice  8 
inches  thick  ;  find  the  weight  of  the  ice  in  tone,  ii  a  cubic 
foot  of  ice  weigh  920  oe.  avoird. 

(8)  If  50()  men  uxcavate  a  baein  800  yd.  long,  500  yd. 
wide,  a-nd  40  yd.  deep  in  4  nu^nths,  how  many  men  v,*!!!  be 
required  to  excavate  a  basin  1000  yd.  long,  400  yd.  wide, 
»nd  60  yd.  deep  in  ft  months  ? 

(9)  A  square  bloc^.  of  stone,  2  ft.  in  thicknesfl,  is  in  cubio 
content  5  cnb.  ft.  24  in. ;  what  in  the  length  (>!'  its  edge  ? 

(10)  V  .at  weight  of  water  will  a  rfictaugular  cietorn  con- 
tain, the  length  being  4  ft.,  the  bffjadth  2  ft.  0  in.,  and  the 
depth  8  ft.  8  in.,  when  a  cubic  foot  of  wator  wt  ighs  1000  oz.  V 

(II)  A  block  of  Htono  is  4  ft.  long,  'Ji  ft.  broad,  and  1^  ft. 
tliick ;  it  weighs  27  cwt.  Find  the  weight  of  100  cubic 
ixkohes  of  the  stone. 

(12)  A  oubio  foot  of  water  weighn  1000  oz.  Find  the 
length  of  the  aide  of  a  cabic;  vessel  whoKo  contents  (water) 
weigh  4  tons  12  cwt.  8  qr.  lu  lb.  7  oz.    (112  lbs.  «  1  cwt.) 

(18)  If  120  men  can  make  an  enibankmeut  J  of  a  mile 
long,  80  yards  wid(\  and  7  yards  hi;;h,  in  42  (|jiy«,  liow  muuy 
men  wouM  it  lake  to  ra-tko  an  etubankineut  lOOO  yards 
long,  86  yards  uide,  and  22  feet  }iij.'li,  in  ?!(»  <layH  ? 

(14)  A  re.'tangub.r  oiHtem,  9  fe«t  long,  6  ft.  4  in.  wide,  and 
2  ft.  3  in.  deep,  is  fitU  il  with  liquid  whudi  weij^dis  2520 
pounds.  How  deep  munt  :\  rootaD|.rular  cihteru  b*i,  which 
will  hold  8850  pouiids  of  tht^  same  liquid,  its  length  being  8 
feot,  and  its  width  5  feet  0  inohe»^  V 

(15)  Find  the  cost  of  tn.tking  a  t  .md  110  yards  in  length, 
and  18  fL  wide  :  the  soil  being  firut  excavated  uj  the  depth 
of  1  ft.,  oi  a  cost  of  U.  per  oubio  yard  :  rubble  >>«ing  then 
laid  8  Inohes  de«>p,  st  1«.  pnr  oubio  yard,  and  gra.^el  plac«>d 
tn  the  io|),  9  inohfK  thick,  at  24.  6i   per  ovibvc  yard. 
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L)  JmikI  a  mnnbor  RU(']i  iliat  if  it  bo  added  tweuty-threp 
times  to  ;57(U)1  tlio  sum  will  h^)  iO'Kh). 

(2)  A  person  bou/clit  .WO  yard.s  of  cloth  at  $3.20  per  yard 
and  retailed  it  at  !Ji^3.J55  }».'i'  yav.l ;  \vliat  was  liis  jn'oiit? 

(3)  Find  the  H.  V.  F.  of  372,  837,  248;  and  armn^'e  th(. 
thrco  Iraetioiis  I,  ji,  iji  in  onler  of  ina^nitiide. 

(I)  A  Biddior  takes  7'.)-')  paces  in  a  maveh  of  3J  miles; 
find  his  l('n;;th  of  p. ice. 

(5)  ])ivido  93<;«)  farthiiii;:}  iiiLu  .in  equal  number  of  nover* 
eif,Mis,  JiaU'-soveiei.'ifns,  lialt'-erowns  and  farlhiu^^s. 

(0)  Divide  -Id  by  7,  1  '0  by  .(17  and  -014  by  10(H);  add  tbo 
resnltH  together,  and  tuni  the  diudmal  into  u  vul{.'ar  fraction. 

(7)  Snnpiify  tlm  cxjirfssion  7-f)7  X  30  —  2-3  If). 

.    (8)  The  p(dar  diameter  of  the  eurtii  h  417077'Ja  foot;  ro- 
iluco  this  to  mdcs. 

(0)  If  t'do'^raph  ])<)Hlrt  urn  plitced  (JO  yards  npart,  and  a 
tr.'in  passes  oiiw  in  every  3  juirunds;  liow  many  miles  ail 
lioiir  is  the  train  running  <* 

{!(')  If  a  person  Fp'Mids  in  i'our  mouths  as  much  as  lie 
t^arns  in  three,  liow  nuu  hcan  ho  lay  liy  annually,  supposiug 
that  ho  earns  ^4*il)  evury  bix  months'? 

(II)  ITow  many  Nt<'i»s  does  a  man  whoHO  length  of  pace  '«» 
i}2  iuched  t.dio  in  44*  mil(\s? 

(12)  Pivi  In  1^1 3./3()  between  2  men,  so  that  one  may  re- 
ceive a  third  as  much  again  as  the  other. 

41  . — K—  ^^^  |)y  J  +  i  —  i\;  and  expreaa 


(13)  Divide   ^,!^-^9 
the  result  as  a  di.'cimal. 

(14)  I'lud  the  Value  of 


ot\ 


o 


2J-T-a  +  f) 
and  express  the  result  as  a  decimal. 

(15)  Snnpiify    the  o\-i»reHsiou  I'lj  X  (2-4  +  7*5)  4-  2-80i- 
I't'.'W. 

(1(5)   Ueduci!  11  !().  11  i>>).  II  yd.  to  inches,  and  iiud  whut 
fraction  the  result  is  (d' 3  acres. 


'.' 


i  :         '! 
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(17)  A   is  to  recei\e   .^1.2r)  a  day  evi  ry    day  h 
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and  to  forfeit  $80  every  day  he  10  idle.  At  the  end  of 
76  days  bin  wages  amount  to  169.15  ;  how  many  days 
way  ho  idle  ? 

(18)  Ti'  24  men  can  do  a  piece  of  %vc>rk  in  12  days  of  20 
honrp  each,  how  many  men  c,b.\\  do  three  times  &b  mucli  in 
10  davs  of  8  hoinrs  each  ? 

(19)  If  '8  of  an  eatat*-'  la  wortli  $7500,  what  io  the  valne  of 
•46  of  the  eBtate  ? 

(20)  A,  B,  and  C  start  on  a  tour,  each  with  $200  in  hie 
pocket,  and  agree  to  divide  their  expenses  eqnal)y.  Wlion 
they  return,  A  has  $87.50.  B  $6082,  and  C $10.71.  What 
mght  A  antl  B  to  pay  0  to  gc'.tU'  their  accounts  ? 


(21)  Find  Iho  value  of 


7         9X 


/ 


0    "I4x:3       16 
aud  xeduce  fco  its  lowest  teiuis  JJI!' 

(22)  Express  as  vulgar  irficMons  in  thf  lowest.  tcrm«< 
24-0026  au.l  -0008126  ;  and  divide  l'l.a4  hy  fl-84  and  1121-4 
by  -684. 

(2?>)  Vihnx  fraiHion  is  7  cwf.  4  Ih ,  of  8  tons  1  qr.  (Inv.rr  ton)  ? 
flow  often  must  onf  go  ronnd  a  square  field  of  10  acre-^  to 
«nin  I  rniJo  ?  . 

(24)  A  £(!mboat*8  crc^',  conflisting  of  a  lierjtenant,  a  gtm- 
fler,  and  ^5  sekuien,  raptured  a  pn/e  v/ortl)  £'.W.).  7'<.  ;  tli© 
heulenant's  sli;ire  is  10  limes  and  llu^  {gunner's  share  8  tines 
•IS  much  jr.  that  of  each  seaman,  "Wfiai  is  the  value  of  ea.^h 
Derson'a  sliare  ? 

;26)  Extract  the  square  root  of  Ifi7'n6.16,  and  of  .Wt 
2r>>  A  dock  wluch  loses  4  m.nTiloH  in  12  bours  in  10  min- 
xu.y  f.iyt  at  niidu'vht  on  Sunday.     "^'Iiat  o'clock  will  it  indi- 
*uito  ut  '»  o'clock  on  VVediuaday  evonin{>  ? 

,27)  Tiie  diitanoe  between  two  wirivvta  was  marked  out 
fer  22  yanis,  buf.  Uie  yard  measure  vv»i8  ^^^^  of  an  inch  too 
djort ;  w]iHt  Wii8 'he  actual  distaDoo  ? 

(28)  TVh't  is  the  difference  between  Rim})!:-^  interest,  com- 
p;ound  'itrropt,  and  discount?  Fin<l  ib*"  diflVreni  o  belwoon 
»iie  ,-i:n^pl»'  int(  rent  and  the  true  diBcount  on  $1000  for  If 
yoar^  vi  H  per  \oni. 

\*i9)  Wliat  is  thf>  pr,'SP,;t  worth  of  a  biU  of  $170  due  ir  { 
w..  rfij;ikordiu(  luot^uy  at  0%  per  annum  ? 


S^AMiNAXiON  p.'.n;:: 
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(80)  Find  tlie  iutersRt.  on  $880  for  1}  years  at  4^  per  uoiifc,, 
and  tlio  cUsconntG:;!  v^S.^.GO  for  2[3't':irs,  :ii  j^  per  cout. 


(31)  Simplify 


0 
li 


l'(ll015 
(32)  Find  tlio  vnKgAJr  fraction  eqnivalont  to   -—.-> 


•00 


("33)  Wlilcli  is  tho  better  iiivcstmrnt,  llio  3.J  per  eonta.  at 
01,  or  tlio  4  per  couid   iit  103  ? 

How  iniu'h  lunat  a  man  invest  intho  former  that  lio  may 
have  a  yearly  iucoinw  of  tlHol,  after  paying  an  income  tax 
of  2  conts  in  tlio  doilairi* 

(34)  Two  Kliipd  got  under  wel;jli  at  tho  sanio  timo  for  tho 
Banio  port,  disLinfc  12'yll  iJiilcs  ;  tlio  faster  vessel  avvra(j:os  10 
knotH  an  hoin'.  and  arrivi'-i  at  tlie  juiitaday  and  a  half  In-foro 
tho  otlior  ;  what  will  Uio  latter  vt;S8e]  avera/^tj  nn  lionr  ? 

(35)  Divido  *f^^7.5(v  between  tw()  men,  ho  that  one  may 
receivo  half  as  nmeli  t*^^•un  as  tho  other. 

(30)  A  man  lias  }>)'i;)0  bIocI:  in  tiie  I'i  ppv  rents,  at  83 i  ; 
when  tlio  Ktock  rise.i  2  per  cent,  lio  traiuiiers  his  capital  to 
tho  4  per  cents,  at  IM  ;  lind  the  alteration  in  his  income. 

(37)  Tho  wei^jht  of  iho  v/ater  contained  in  a.  reetan'-;ular 
cist(;rn  8  ft.  lon.^',  7  i't.  viil(\  is  i)))]  cut.  If  a  euliie  foot  of 
water  weigh  lO.iO  o:'..^  find  the  dept-h  of  water  in  tlio  cisten:. 

(38)  If.«!3is  th«  d^'K'onnt  off  ^333  for  '2  mos.,  wliat  was 
tho  rato  per  cent.  ?  VYhat  shoiJd  bo  the  di.<connt  off  il^du'd 
fi)r  1  year  ? 

(30)  Tho  height  of  a  tower  on  a  river's  hank  is '.lo  fert,  (lio 
Inn.i'jlh  of  a  line  iVonitlio  top  to  the  opposiie  luuik  is  78  i'cet; 
what  is  tho  l)reii,dth  o'"tho  river? 

(40)  How  many  j^irds  of  matting  2-4  f«»et  broiul  will  coxot 
a  lloor  that  is  .'.7'3  Uio*  Umgand  20-l{)  feet  broad  * 


,^' 


i 


(41)  Simphfy  (he  fraction 

n  of  1 ,» 

H  4 


Uf  n 
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,(42)  If  i  of  U  of  an  estate  be  worth  $000,  wlirt.  will  be 


the  vahie  of 


MV 


"1  4 


of  the  estnto  ? 


43.   O^fii:  eleftric;  (^ahl(;  i-V  rests  ow  tlio  bottoni  o'  tl 


"iV  hanrs  ill  the  watei',  iiiul  -iMj  yards  uio  enipi^jod  i»q 
land:  what  is  the  Icnj^th  of  the  cxble? 

(44)  Extract  the  cube  root  oi  1077721(3. 

(45)  At  what  price  must  an  article,  which  cost  iS.s.,  be 
Gold  so  as  to  gain  lU  per  ('(uit.  ? 

(40)  Tlie  nnnil>or  of  disposable  seamen  at  rortsmouth  is 
800,  at  I'lyiiiouth  '!'>{],  and  at  Shoerjiesa  404.  A  sliip  is  cwn- 
missioDod,  wh()S(»  conipleinout  is  490  seamen.  How  m.^ny 
nnist  ho  drafted  from  each  phico  so  as  to  taks  an  eipiai  pro- 
■portioii  ? 

(47)  {'()  Find  tlio  difference  between  tlie  simple  and  com* 
pound  interest  of  ^4lO.G().-;  I'or  2  years  at  8  per  cent. 

(h)  i'"'ind  tlio  rate  of  interest,  when  the  (iiscounton  f  211. 00 
duo  at  tlie  end  of  It^  yoars  is  $:'7.00. 

(•18)  ^Vl)at  sum  will  amount  to  S3213  in  ten  years  at  8 
pi'r  cent,  simple  interest  ? 

(49)  The  lencfth  of  a  rectangular  fi-dd  which  cont'i?"\4ac. 
S  ro  14  1)0.  :iO.J  sq.  ytl.  is  2i»0  yd.  1  ft.  4  iii.,  what,  is  its 
breadth  '? 

(yO)  A  room  is  14  I't.  o  in.  hif^li,  20  ft.  wiile,  JA  ft.  long, 
w'lat  will  it  cost  to  });ip«'r  it  wilh  pa]><'»'  2^  ft.  wide,  whose 
1,'i-ioo  11. ['^.  per  yard;  allowin;^'  8  ft.  I)\  .  It.  3  in.  for  each  of 
lour  door.s,  U)  ft.  l)y  0  ft.  8  in.  lur  (^acli  of  two  windows,  and 
0  ft.  0  in.  by  5  ft.  for  i\  iheplaco  ? 


(51)   bimphly  tl.jfractioi 


3 


h 


a  -f-  h      2  +  ^ 


:L 


3  + 


.i 


of 


2  -I-  ,j 

2-.:i 


(52)  Find  the      «no  of 

•()o3  ot  n  hh.  +  -mii  of  i'r>  --  -sof  2^.  3d. 

(53)  If  )  of  tlm  cargo  of  a  kIuo  be  Wvxth  $10000,  what  will 
b(»  the  value  of  J  of/,  af  the  n  luaindori* 

(54)  A  can  mow  5  acres  of  grans  in  3  days,  fi  7  iicyvh  in 
')  da>  1  (711  acre  nil  12  days:  in  iiow  many  days  can  tliey 
lointly  mow  121  ttcrort? 
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(65)  A  watch,  vhicii  is  5  m.  40  s,  fiist  on  ^Mouiliiy  a(,u(»oi), 
;s  '^  id.  51  H.  fast  at  mi(liiij,'ht  on  tiio  tollowni-,'  Suuuay :  what 
-lid  it  lose  in  a  clay  ? 

(50)  Tho  rent  of  a  I'mn  "s  S»72(),  and  tlio  taxes  u re  i4^ 
per  cent,  on  the  lont :  find  tlio  amount  of  rent  and  taxes 
together  ? 

(57)  Tlirco  persons  divide  the  cost  of  an  entertainment 
amongst  them  in  sucli  a  mnnnor  that  the  first  pays  ^  of  the 
wliole,  and  tlic  second  ^  of  wliat  tho  first  pays,  and  tlie  thml 
pays  the  remaiiuler,  whi(.h  is  $2.51):  what  is  tJio  amount  of 
the  bill? 

(58)  If  an  income  ol  5$r_'()()  pays  SiB  for  income  tax,  how 
mucli  must  be  paid  on  an  income  of  5750  wiien  tho  tax  is 
liali  as  mucli  agr*'i  * 

(59)  A  invests  f  »;'2  'v\  the  ii\  per  cents,  wliou  they  are  at 
92;  B  inver;!'-!  'B079  in  fjiu  3  per  cents,  when  t.h,;y  are  at  97. 
Find  the  differi  nee  of  tiieir  incomes. 

(00)  What  is  tho  cost  of  tho  car|>et  for  a  room,  tho  dimen- 
sions of  which  avG  21  foot  lon?^,  1.3 1  foot  wide,  ix*  111  cents 
per  square  j'ard  ?  ' 


(61)  Simplify: 

in+iq  15?  \        /2A     .    2,7,  \    _     -281 

\4^  +  5i  ■^*    lO.l)  ^  \  2^-    "^  S,'J        1-405 

(G2)  A  regiment  majching  3^  miles  an  hour  makes  ]10 
steps  a  minute  :  what  is  the  length  of  the  stop  ? 

(03)  How  long  would  a  column  of  men,  extending  3120 
feet  in  length,  lake  to  march  through  a  strcc  t  a  mile  long  at^ 
the  rate  of  58  paces  in  a  minute,  each  pai-o  being  2^  hot'.' 

(04)  A  street  being  850  f(;et  long,  and  llio  wiiUh  of  tho 
pavement  on  each  Hidolx'ing  5  f(>ot  Q  iu.liud  tho  cost  of  pav- 
ing it  at  37i  cents  a  H([uaro  foot? 

(05)  Two  pipes  together  lill  a  cistern  iu  1  hour:  one  of 
them  alone  iill;;  it  in  1.^  hour.  How  long  will  it  take  tho 
other  to  fill  it? 

(00)  How  many  hours  a  day  must  42  boys  work,  to  do  in 
15  days  what  27  men  cm  do  in  28  daysof  lol.  .urs  louj,';  tho 
work  oi  a  boy  being  half  tiiat  of  a  many  ? 

(07)  At  what  rate  will  tho  simple  interest  on  $125  amount 
to81'<.12i  in  U  yo'trsV 

(OH)  What  i)rii\cipal  Mill  give  ftGlO  Khn])lo  interest  in  61 
year   ut  G^  pur  cent.  ? 


■J 


'<§ 
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(G9)  A  log  of  tiijilyGf  jy  18  foot  loiii^,  1  foot  4  inches  wide, 
and  15  iiiclics  tliiclv.  If  a  pieco  oontainin*^  2^  solid  foet,  bo 
CTt  off  tho  end  of  it,  what  length  will  bo  loit? 

(70)  If  8  giunear,  bo  expended  m  pnrchasinf.^  Brussols 
carpet,  :}  yd.  v.'ide,  at  ',)S.  ChL  a  yd.,  for  a  room  liO  ft.  lo:){^ 
and  lo  ft.  i)  in.  broad;  how  mucli  O'."  the  floor  wdl  remain 
uncovered  ? 


(71)  Shnplify  ,,-4^ 


4 


•OG 
.6 


1+^-  — 

(72)  Find  tho  valuo  of 

•02  of  i'i  +  •()."  of  76-.  GcZ.  +  J14  of  2.9  9cf. 

,     (7:J)  Extract  the  sciiiaro  root  of  00712-5625  of  -.VoVi  and 
of  •(>;;U0i'()lo;3225. 

(74)  A  baidn-iipt  owes  $7850,  and  ^ays  37.V  cents  in  tho 
dollar;  how  nineh  did  hit?  croditor.s  jciiintly  lo.so  ? 

(75)  If  It  nu' 1  can  mow  35  acres  of  p^rass  in  (J  daj^s  of  10 
hours  ea:'ii,  m  how  ]uany  days  of  12  houra  each  can  3  men 
mow  24  ucros  ? 

(70)  If  0  men  or  10  women  could  mo  a  pieco  of  work  in 
144  days,  in  wiiat  timo  would  7  iuqu  uud  9  women  do  it, 
WOrkJfi;;-  t0;,'ethi.;r  *? 

(77)  l^ivido  S2849  amon;;*  J,  B,  aw4  C,  in  tho  proportion 
of  -7,  '28,  jdid  'U-'O. 

(78)  Tlif?  mathematical  discount  ov»  q>  sinn  of  money  fof 
2  ye£gra  is  !i;300;  tlie  interest  on  the  x^mo  sum  for  tho  same 
tiiu3  is  64i)d  :  fin  1  the  sum  and  tho  rata  percent. 

(70)  i'ujd  tile  f'ain  or  losfi  ])(>r  cent.,  in  buyvnf?  oranges  at 
§2.50  p«'r  liiuuh-ed  a. id  soUin;;  thuni  at  H  fur  r'j,  coats. 

(80j  What  will  be  tho  cost  of  papownjf  a  VMV.a  21  ft.  long 
by  15  il.  bi'oad  an  I  11  ft.  hi.'^h,  whiclr  iiaH  two  w  mdov/a  eacli 
9  ft,  hi ::h  nid  3  ft.  wide,  a  door  7  ft.  high  and  3  ft.  0  in. 
wide,  u  \  iL  lire  })liico  4  ft.  hi^^h  by  1  it.  0  in.  witlo,  with 
paj>'.r  2  f. .  3  in.  wide  at  On.  a  i)ieco  ;  iJie  prico  of  puttinjjf  it 
on  !ji  i.jLj  I'd.  per  piece,  and  each  piec»»  contaiuinj^  12  yards? 


(8i;  Simjlify 


.1)  2.i-:n  +  5hV     • 
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(H*2)  A  man  owns  ^*(;  oi  n  mine,  and  stilla  '13oi  of  hie 
fibaru  ;  what  I'ractiou  oi  the  miao  has  he  left  ? 

(88)  A  and  B  can  do  a  pieeo  of  work  in  8  days,  B  and  C 
can  do  it  in  12  days,  and  A,  B,  and  C  can  do  it  in  6  i^ays. 
lu  how  raavty  days  can  A  and  6'  do  it? 

{S-k)  A  clock  which  ^aim^  7^  Djiviatf>K  in  2-.t.  hourn  ^'a  12 
minutes  fa.Ht  at  midnight  >->\\  Sunday.  What  o'clcok  will  it 
indicate  at  4  o'clock  on  Wednesday  afternoor  ? 

(Sry)  Gunpowder  being  compo8<id  of  b3  ji'irts  of  nitre,  7 
of  charcoal,  and  6  of  8n«phnr  ;  find  how  n>Mny  poun.\-}  M 
cnxh  will  bo  requirtjd  to  ra.ike  SO  lbs.  of  powder. 

(86)  What  ia  the  diiJereiioe  bvtwbOQ  IntereBt  aad  Din- 
ount  ?     Which  of  the  two  ia  greater  V 

Find  the  dilTorence  between  the  Interoflt  ana  Di.->connf  on 
^1GB9  fur  4^  inoa.  at  C^  p^-r  coat. 

(87)  Fnid  the  diffcronoo  bttwopn  tlie  tnio  and  bank  die- 
oounts  on  a  noio  of  lilO'hX)  due  in  six  ixio.ihs,  (day«)  of  grace 
included)  at  8%  per  aiuinra. 

(88)  J  of  A'fl  Bto(;k  was  destroyed  by  iiro,  J  of  the  re- 
oaainder  was  injured  by  water  and  pmoke  ;  he  oold  tho 
uninjured  gooda  at  cost  pric(?,  anil  th-  ipjv.r.:^d  f:r<'od.s  at  a 
third  of  cost  price.  lie  roaiizhd  ^llo6.  Whui  d'd  ho  lofia 
by  the  fire. 

(80)  Having  triven  th;it  the  weight  of  a  cubic  foot  of  wntor 
is  1000  oz.,  and  tliat  the  imprriul  gali  .21  contaiDs  277  274 
cubic  inclie;!,  J  nd  the  weight  of  a  pint  oi"  water. 

(90)  A  ro.^ni  il^  22  ft.  6  in.  lon;<,  20  ft.  8  in.   widf,   uad  10 
ft.  9  in.  ln;^h.     Find  tl  .■  c".>cl   (f  ^iirpet'<ij,:  tho  room  at  §1.20 
h  eqnart  j.  .u  1.  *nd  of  papering  the  wailb  at  20  cents  a  oqu.rr. 
yard. 


{Mi)  Siiuphty: 

•004  4-   '005 

2-423  -t-  8r/76  -  2o6oi»ii 

(<.)2)  Tho  quotient  in  %  div  iuu  ^negtion  «KjUjils  six  time?  tlii. 
divisor,  ftnd  the  divi  or  eqn^La  six  tiin*^  the  rcmuiiidor ;  the 
three  umi  «uut  togeiner  to  616  ;  find  tht  dividend. 

(«8)  Add  topetiwT  -eOttafi  of  £1  4-  •i4iHrf7  of  14«.  KH^l, 
ftnd  ff  of  T^  of  x';K  5«.  l<iM  ^<'ii<^  express  ti^t  r^nnU  %•  tb« 
dt»r;imal  of  'i7  ihillin^js. 

^^i)  A  ciut.«k  |(Aia«   •'«)   f.u!'jnt»«  A   'iskj;    bow  rnant  Urn 


II 


'ZIO 
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hands  be  plaoed  at  liooL'  bo  ».t\  to  point  to  trno.  timf>  at  7h. 
80  m.  P.M.  ? 

(95)  A  portion  mvests  $750  .al,  aimplo  iniere&i,  and  at  the 
end  of  8  years  and  8  moiuhg  he  finds  that  he  poeseeeoH 
$'.•50,-5  ;  at  Mhat  rate  per  cent,  pi^r  an.  was  his  profit  ? 

(06)  A  pcrsoi.'H  Jiulf.yr.'jtrly  income  is  derivod  from  the 
proceeds  of  ^4500  at  a  certain  rate  per  cent.,  and  $5420  at  1 
per  cent,  more  than  the  former.  His  whole  incr,inG  iLi$453. 
Determiii  '  the  ratoB. 

(97  j  ^V]^at  will  b«"  the  cost  of  en  closing  a  rectangnl&r  aar- 
df^n,  90  yd.  long  and  '60  yd.  2  ft.  3  in.  JDroad,  with  a  wall 
8  ft.  4  in.  liigh,  at  the  rate  of  $1.20  per  supei-iicial  square 
yard  / 

(9^)  A  person  inv«st,8  .£10000  in  H  per  i^cnt^.  at  75,  and 
whv'ii  they  rine  to  78  ho  roUr  out  and  invests  th<^  produce  in 
l.ank  sharer  at  £2.)o  each,  which  pay  a  dividend  of  £^  per 
shuie.     fc^how  thai  his  income  is  not  Jilterod. 

(9v^)  What  must  bo  the  least  number  of  aoldierg  in  a  refi:i- 
jient  to  admit  of  its  beiu^'  driiwn  up  2,  d,  4,  5  ur  G  doup. 
a:id  alpo  of  its  being  formed  into  a  solid  square  ? 

(100)  If  540  is  a  proper  discount  off  $:M\[\  for  8  month*i 
W)  at  ahould  be  the  12  months'  intoroal  on  4«juO  I 


them 
;,'ain  c| 

(10' 
cent. 

profi  t 

aoi 
iii  ft. 

per  M\ 


(101)  Multiply  57875  by  729819.  vitij  thre*>  lines  of  muUi- 
plication,  and  divide  12jJ45()  by  03,  using  shv)^  diviBion. 

(102)  AFrtachmetre  -  ■  1*'>93G  of  a  yard,  and  a  centi- 
metre it>  the  hundred  pjirt  ot  a  metro.  Find  a  ceutiiuetr*! 
in  diM  rns^ls  of  an  inch  to  4  placen. 

(KUl)  A  and  B  can  do  a  pjpco  of  work  in  4  davs,  B  and  C 
in  b'i  days,  '^nd  A  and  C  hi  4^  days.  In  what  lime  can  each 
do  the  woik  ?.eparatcly  ? 

(104)  Af  starts  from  C  and  (ravok  towar«ln  D  at  a  rat«  q\ 
6  miloH  per  hour;  two  iiours  (jftorwardn  N  starts  from  C, 
and  ^'oing  10  mib's  p<r  hour  reaches  D  4  hours  before  M. 
Find  the  distance  from  C  to  J). 

(106)  Find  the  piraph  interest  on  ^27881  at  4  percent,  foi 
n  vf^ars  and  9  months;  and  tlotormmo  whai  >;nm  will  amount 
to  •^♦^(i.lO  in  8  years  at  5  p»  r  cent,  compound  interest. 

(lOti)  Mnd  the  difference  between  the  discount  'Ui  $ir)22.60 
tor  )4  raonthsat  7  per  cent,  per  aun.  and  the  interest  od 
|I76(>  for  15  m-ntha  at  (>  per  cent.  p«r  Rnn. 

(107)  A  women  bny»»  a  certain  rrimti^r  <»(  applcft  ftt  8  9 


i^. 
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}>f>iny,  and  the  Ratne  tiumber  at  2  a  ponny  :  aho  th?n  mixes 
th«^ai  and  sail:-;  tL(;ai  al  u  for  twopenoo.  How  much  does  she 
liiim  or  loso  per  cent- 

(lOS)  :V  T>oraoa,  by  tlispoain^y  of  goods  for  $lvS2,  lof.osOpoy 
cent.  What  ouijbi  tlpy  to  have  beeti  Hold  :it  to  realise  a 
profit  of  7  per  cent.  ? 

(109)  riud  tlio  cost  of  paporibf*  a  room  14  fb.  5  in.  lon<:, 
13  ft.  7  iu  bruftd,  and  1*2  ft.  B  m.  Uitrh,  wit;.  pM.per  at  14 J  conta 
per  £<quare  jard.  la  tlui  ru'^a  are  4  wiodowM  4  ft.  by  H  ft., 
2  doors  6  ft.  6  in.  by  2  ft.  6  in.,  aud  ii  firdpLic  5  ft.  by  4  ft. 

(110)  Tlie  oxtemal  dim:  nsio':s  of  a  box  wit)u)ut  a  lid  are, 
lenjTth  4  feot,  breadth  8  feet,  drpth  2  K^ot,  and  tho  thi'dmess 
of  til 6  sides  and  bottom  m  th'3  same,  namely  1  inch  ;  if  the 
coat  of  a  {!nbi(.'  yard  of  tiis  materia]  is  da.,  a»d  t1i«  cost  o* 
makinjT;  the  box  ■--  y\  oftho  cost  of  thn  material,  what  will 
the  box  cost  ? 


8  9 


(111)  EiGfht  bells  bofj^in  tolling  to^^'  iher  at  the  Bfirac  in- 
stant, and  they  toll  at  iutf^rvalK  of  1.  2,  8,  4,  5,  (\  7.  8  reconds 
refipectivoly :  after  what  tiiae  will  they  bo  again  tjlling  at 
the  Baiue  inBtant  ? 

(112)  SimpUfy 

•J  of  llr-^^i'    ^  "'   '    '      '    m        IH     't  i   •  7 

(113)  A,  B,  and  C  ;tre  p;iri  lors.  A  locoives  tw^-fiiths  of 
the  pr"fits,  B  and  ('  dividioj.^  the  remainder  e-y-ially.  A'b 
incomo  is  increased  by  $220  when  the  rate  of  profit  rises 
from  8  to  10  per  cent.     Fiad  the  capital  of  B  find  C. 

(114  I  A.  railway  train  havinj,' Jeft  a  t«'rmii:us  at  noon  is 
(<vert;  ken  at  G  p.m.  by  imoihor  iraiii,  whicli  lefr  tho  same 
torminua  at  J  p.m.  If  iho  former  train  had  bron  10  miles 
farther  on  the  roful  when  tho  latter  Rtartod,  it  wonld  not 
have  been  overiakrn  till  8  p.m.     Find  the  rateH  of  tho  trains, 

(115)  A  person  ;.  vostB  £r):)00  in  Turkish  6  per  cent,  ftook 
at  80;    find   th'^   rate  of  u;!t»roHt  he  gotn   for   his    money. 
SVhen  liis  sto-.^k  liaw  risen  to  104  ho  sells  (Uit,  and  buys   £'20  • 
railway  sharoK  ut  i*lH,  whiclj  pay  dividend  at  the  rate  of  4^ 
per  oer.t.     Find  tlie  alteration  iu  Ids  income. 

(116)  If  6  U)  M  and  S  boys  can  map  13  acres  in  2  d-w-, 
And  7  men  a'od  5  bo>s  can  r'  ap  83  acr-:'s  in  4  ^ays,  how  'uiij; 
will  it  '  f.lce  2  men  and  2  boys  to  r«iap  10  acrea  7 


ill 
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(117)  nio  C"?it  prico  of  a  book  in  $4.75^  -'^pen»»   "f  tb« 
yale  6  7^-,  protil  li4  %  ;  vrhut  is  th«  rttiii  prk<   '' 

(118)  Show  thjit  the  sirnp'o  interest  on  9H26  for  8  raos>.th« 
at  7  %  i.'^  equal  to  that  on  ^;409a.75  at  8  ^t  lor  4  rnonf -is. 

(119)  Cue  clock  gniis  4  ininutoB  in  32  hours,  anil  niiother 
uiinutes  in  24  L>;urR.     They  are  bc:  rif^ht  !ii  ivjorj  on 

Monday.  Determine  the  timo  indicated  by  rach  clock, 
when  the  one  appo.irs  to  have  a"»iDe<i  16J  minvvton  on  thf> 
other. 

(12v0)  A  rectangular  toiirt  is  50  yarda  long  auJ  80  yards 
bro^id.  It  ha?  paths  joining  tho  middle  points  of  tho  '.>ppo- 
eito  sideB,  of  6  tt.  in  breadth,  and  also  paths  of  the  earru! 
broalth  ruiining  ail  round  it.  The  remainder  is  covorod 
with  gr;i6K.  If  the  cost  of  the  pavement  be  12^  cents  pf^r 
squaro  lb.)t,  and  of  the  grapfl  70  c'.mtH  per  aquaf'  yard,  lind 
the  whole  cost  of  layijjr'  out  tho  coti't. 


(1-4 

gains  I 
buv, 

r;:.id 
onb. 
weigh  I 


(121)  ]v'W  liir.ny  times  does  lh<i  2dth  day  of  the  mouth 
ocijur  in  400  coi.socutive  yeAra  ? 

(122)  A  creditor,  a^reoiug  to  roceiv...  $281.2,1  for  a  debt, 
firuk  that  he  haH  been  paid  at  iho  mie  ol  (52 i  cents  in  the 
dollar ;  how  much  was  tho  debt  / 

(1'2;;}  A,  B,  and  C  i'^vA  a  meadow  for  $43.  A  pnt^  in  10 
hornes  for  1  month,  B  lil  oxen  ior  2  mojiths,  and  C  20  sheep 
lor  3  months.  How  Khouid  the  expense  be  divided,  if  the 
quantitiee  eatcjj  by  a  horse,  a.a  ox,  aod  a  sheep,  darii;g  the 
faame  tixn*',  be  \tx  the  ratio  of  4,  8,  and  1 1 

(124)  If  the  prico  t>f  97C0  bricks,  of  which  thc^  Icn^'th, 
breadth,  isu^l  thicku- •  ■;  >A.ru  20  inches.  1(»  inolios,  and  12.^ 
inv;heB  respvctivt.ly,  hti  ^21i:.oO,  what  will  be  tlio  price  ol  100 
bricks,  whicu  aro  one-lilth  r.iMallor  in  evory  dun  onfim  ? 

(126)  How  many  yeait/  purchase  shoudd  I  g:iv6  for  an 
estate,  hl>  tm  to  j^ofc  3^  per  cent,  interest  for  m3''  money  / 

(.120)  How  often  Ixtween  11  and  12  ire  the  handi,  of  a 
clock  an  integral  number  of  miuuto  upaccB  upari,  ? 

(127)  A  and  B  walk  a  race  ct'  25  mileK ;  A  ,^v{>s  B  4T> 
iviuuU's'  Ktart ;  A  wulks  \iuifonnty  a  mile  ir;  It  minutes, 
and  catches  B  at  tht)  20th  milestdno:  diid  />''.s  rat< ,  nud  by 
how  much  he  i;  at  in  lime  and  spajo. 

(128)  A  debt  is  due  at  tho  end  of  4^  months  ;  \  in  paid 
imine«.!!/itely,  and  ^  at  the  end  or  H  rn«.'ut)iu ;  wlicn  ougui 
»i  n  remftindor  ii»  b<>  pmo  { 
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(12y)  A  man,  by  selling  oat  of  a  8  per  cett  ntock  at  9S> 
eaiiis  lU  p'T  cent,  on  bia  iuvohtment.  At  v/liat  price  <lid  he 
buy,  inriiX  wbitt  waa  hiii  iurorae,  i^uppoBiiig  tiuit  he  realize  1 
«;ir>J345  / 

( liJO)  A  tank  is  8ft..  loii;:,';  .'>  ft.  4  in.  vria< ,  4  ft.  6  iu.  deep. 
r;ad  iLe  nuiahiT  ot'  ^r.llouB  it  eontaiup,  iiaviu},'  t-ivi^ii  tbnt  1 
cub.  ft.  of  Wiiior  ueif^hK  10(H»  cz.,  aL.d  that  a  ;)ir.'.  ui  v»at«  r 
weighs  n  pound  iiud  a  <^^iuaii*  r.  ,<^" 


1 131)  Sirrplifv 
__    1 

Ti'of^jV^JJA 
of  08. 

(132)  Tn  i*  doriiiitcry  Jj  of  the  "boyji  are  lu  the  uppei 
school,  ii  ui  th<?  romain^er  in  tho  middle,  and  tiie  rrst,  8  in 
nomb'T,  iii  tut?  lower  ;  find  thp  nuiiiber  iu  the  dormitory. 

(1B3)  Thft  circumference  of  ib«  foro-whoel  .'•■"  a  i^arriagt-  is 
8  iiM)\,  and  that  of  tho  hind- win  el  is  10  fr  i  ;  in  what  dis- 
tauc!.  will  the  foro-vvhttl  malie  100  revohuiouh  more  thar 
tb*>  hind-whoel  ? 

(13^1)  A  nnd  B  n  ceiTf  Vil..'>7i  for  di!;j:ir.g  a  f.ardfn.  Tliry 
work  Rt  it  tosfether  tor  'i  j  h-Miry  ;  /*  then  b-ft.  ;iiid  A  fi;iishfcd 
tho  work  in  'U  iMinrs.     How  should  the  p;*y  bo  dividi'd  ? 

(185)  What  are  tho  tv'i<  oxHct  timo?  vb.w  '.he  bauds  of  a 
watch  are  equally  distant  li'omi  i\?..  Ml.  f 

iVy'y)  In  how  many  yixTB  i\iii  |o-0  double  il;>«lf,  ttt  ?i 
p<'r  cunt.  Kiixinld  jute)'68t  f 

(137)  A  person  uivi;8t0  tbe  pr<'H«nt.  value  "f  £2358  due  Iwc 
y^ars  heuoc  tki  4  j;t«r  oeu!..  in  guf*  fbaros,  vs'iicli  pny  at  llie 
ral.o  ai  oin  .  por  oont. ;  h»;  i,ivo8  £144  for  each  sliaru  of  £\'.^n  ; 
what  i<T  bift*  annual  iroomo,  and  wb.-ii  r;ito  per  cent,  doos  he 
mako  oi'  bis  money  inveatod  in  the  ji^art-i^b.arrj;'  I 

(lb  ')  At  bilUardc<  A  can  i;iv>  /^  6  poir.t«  in  a  ^nmo  of  60. 
and  V  10  points  iii  60 ;  how  iiainy  pojub;  ouu  B  jjive  C  in  a 
gaaie  of  'JO ! 

(loO)  li  tvi'  much  monpy  muflt  one  iuvfid  in  8  per  cent. 
Co!  .^ols,  whin  tbfty  are  at  Id  per  cMit.  bel.)>v  pw,  in  ordyr 
to  ha?o  ivn  in  ome  of  i'liOOO  a  yrr.r? 

(140)  A  level  reaoi)  in  n  canal  14  mii«^s  tJ  furlongs  ionrr, 
and  48  feet  broitd,  i«  kept  up  i»y  a  lock  80  feet  lon^i,  ^'2  feo7 
broftd,  aiul  ha^iu/^  i>  fall  of  B  ft.  6  in. ;  how  u/auy  ht,Tgbii 
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1;  !^: 


mig]it  X)aRS  tliroTi.i:jli  ilie  lock  boforo  tlie  v/ater  in  the  upper 
canal  was  lo'.vorcvl  one  incJi  ? 


Rl 


(HI)  Fintl  llio  value  of 


3f 


7i  of  I 


A 


il  +  f 


ofeS.CT. 


(142)  J.  can  do  a  piece  of  work  in  G  «lr.ys,  which  i>  can 
dostmy  in  4.  A  lias  w^orked  for  10  days,  during  the  last  5  o! 
wiiich  11  lins  been  destroy injjf ;  liow  many  days  must  A  now 
work  jilouc,  in  order  to  complete  his  task  ? 

(l-lo)  Two  cisterns  of  equal  dimensions  are  filled  with 
water,  .'ind  the  taps  for  both  are  opened  at  tJie  same  time. 
If  tlie  water  in  one  will  run  out  in  5  hoiu's,  and  tliat  in  the 
other  in  4  hours,  find  when  one  cistern  will  iiavD  twice  as 
much  water  in  it  as  the  other  has. 

(^144)  If  3  men,  4  wom;7n,  5  boys,  or  G  girls,  can  perform 
a  piece  of  work  in  GO  days,  how  long  will  it  take  1  man,  2 
vomen,  8  boys,  and  4  girls,  all  working  together? 

(llii)  Two  trains  start  at  the  same  time  from  London  and 
Ediii))urgh,  and  proceed  towards  each  other  at  the  ratjs  of 
i>0  anil  50  miles  jicr  liour  respectively.  Wlion  they  meet,  it 
is  found  that  one  traiji  has  run  100  miles  fartlier  thau  the 
other,     riud  the  distance  between  London  and  Edinburgh. 

(140)  Two  persons  buy  respeciively  with  the  same  sums 
into  tiio  3  and  oA  per  cents.,  ajid  get  the  same  amount  of 
interest.  The  3  per  cents,  are  at  75  :  at  wljat  i)rice  are  the 
8.^  per  '^entf'..  ? 

1^147)  Dlviiie  ^'1080.60  among  A,  JJ,  and  C,  in  tho  propor- 

tion  of  2'!3,  1\15,  and  '524  respectively. 

(liy)  If  fo."  a  sovereign  one  can  buy  11  gullen  12  kreut- 
fjers  or  25',)  iV;aics,  ;aid  J'or  one  20-franc  ])icco  9  t>uhl<-'n  2.) 
kreuizers,  liow  iimch  ])er  cent,  is  gained  by  buying  French 
goki  witli  Ihiglish  gold  bcdbro  buying  German  money? 

(140)  Express  GOA  miles  in  metres,  o2  metres  being  takeii 
to  bo  e;piivalent  to  'do  yards. 

(150)  Find  the  cost  of  painting  the  walls  ot  a  s(piare  room 
14  it.  high  and  18  ft.  lon.v^,  v>'ith  two  doors  8  ft.  by  4,  and 
three  windows  lo  ft.  by  5,  the  a. mount  saved  by  each  window 
•being  ,fi  IGc^.  ;i(L  Wliat  a(klitional  heiglit  would  incroaso 
tliu  cost  by  nino  Hliilliugs. 


21:  2',  -f'lH 

(151)  Shiiphfy  ■;^.    -i-    y,  ^^  ,j^  -}-  i  +  i{of  A. 
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(152)  Two  lines  are  41-06328  inchen  and  '0488  of  an  inch 
long  respectively.  How  many  hnes  as  lonij  as  the  lixtter  can 
be  cut  off  from  the  former,  and  what  will  be  tho  k-n?jth  of 
tlie  remaining  line  V 

(153)  A  and  B  start  to  run  a  race  ;  their  spoods  avo  as  17 
to  18.  A  nin8  2|  miles  in  10  nra.  48  sec.  ;  B  tiuiahea  the 
course  in  34  minutea:  dotermino  tho  lengtli  of  the  com-so. 

(154)  A  boat's  crew  row  ov^r  a  coiirp.©  of  a  mile  and  a 
quarter  a^^ainst  a  ytrerm  which  flows  at  the  rate  of  2  milcB 
an  hour,  in  10  minutes.  The  nsuol  rate  of  the  .stroam  is  haK 
a  mile  an  hour.  Find  the  time  which  tho  boat  would  take 
in  the  usual  etato  of  tbr^  river. 

(155)  A  person  pays  one  tax  of  10(/.  in  tho  .^.^  and  another 
of  5  per  cent,  on  his  income.  His  remainiuj^  income  is  J;545. 
What  was  liis  original  income  ? 

(156)  A  man  inve.,t.Hi  ?14850  m  tho  U.  i3,  fVa  at  107^  tlie 
brokera<Tf>  bt;iag  ^%  ;  what  will  be  hi::  clear  income  aftor  an 
income-tax  of  6%  is  deducted  ? 

(157)  A  soldier  has  5  hours.''  loavo  of  abf^mc^  :  how  far  may 
he  ride  on  a  coach  which  travc It^  10  miles  au  hour,  so  as  to 
return  to  the  camp  in  time,  walking  at  tho  rate  of  5  miles  an 
hour  ? 

(158)  Two  trains  start  at  the  samo  time,  i,ii*^  one  &om 
London  to  Norwich,  the  other  from  Norwich  to  Loialon.  If 
thcfr  arrive  in  Norwich  and  London  respectively  1  hour  and 
4  houra  after  they  passed  each  other,  eho";  chat  one  travoU 
twice  as  fast  as  the  other 

(159)  When  illTO  will  purchapt  4288  francs,  -viiat  is  the 
courst  of  exchange  between  London  and  i'arie  '?  And  if  5(K,i 
gold  pieces  of  20  francs  contain  a^i  mucli  pure  j^- 'Id  as  4'»0 
aoverei^^us,  what  iu  ihe  yar  of  exchange  between  London  and 
Paris? 

(160)  A  hollow  cubical  bor,  made  of  material  which  Is  1*8 
inohos  in  thicknoss,  has  an  interior  capacity  of  r>()*65ii  cubic 
feet :  dotermiue  the  length  ot  the  outeido  ed^e  of  the  box. 
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afil)  Simplify    ((]?of  i^,^_.7^^^  -        ^■' 

(162)  G>)ld  of  the  vnhie  K^^i  .fU 28207  arnvoB  from  Auptraiia; 
what  in  its  wei^jlit  in  lb.  ftvoirdnpois,  the  prico  bein^  i'8.  18 1. 
per  o7,.  troy  ? 
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(133)  A  can  do  ,ac-half  of  a  piGC9  of  \vork  in  1  boar,  H 
ciiu  do  tkroo- fourths  of  the  rornainder  in  one  hour,  and'- 
ciiii  finish  it  m  20  minute?  :  how  long  would  J,  .B,  aod  <' 
together  tak;;  to  do  it,  ? 

(104)  If  I  pay  075O  now  for  r  .l^bt  of  PJllJl'-'i  not  yel 
payable,  and  money  bo  considerf.;!  worUj  7^  per  cent,  per 
uiraum,  when  will  tho  debt  be  du>'  ? 

(1G5)  Two  equal  wine-;:;Iasse8  are  filled  with  mixtures  of 
spirit  i-^nd  water  in  tb»i  latloH  of  1  of  Bpiric  to  '6  of  water  and 
T  of  spiiit  to  4  of  water  :  when  tlio  contents  are  m'^fod  in  a, 
iambler,  find  the  Btrongth  of  the  mixture. 

(J.06)  At  what  per  cent,  m  advance  of  (lOst  mu^'t  a  mer- 
chant mark  hi?  eroodf  so  that  after  throwing  oil  2(.)  %  of  the 
mrirkod  price  he  may  make  a  profit  of  25  per  cent. 

(1(57)  A  man  receiving  a  legacy  of  $34510  inveoted  one- 
ha; tin  Dominion  6p<"r  oents.  at  101,  and  ihe  other  ii;o]f  ir, 
U.  S.  5  per  cents,  at  84^,  paying  brokerage  at  ^  %  ;  whEt 
annual  income  did  he  secure  from  hiB  legacy  ? 

(108)  A  piece  of  work  must  be  iiniKlied  in  86  dayft,  and  l»^ 
men  are  bet  to  do  it,  working  9  hours  a  day  ;  bat  aUa::  'JA 
da^'S  it  ifi  fonnd  that  only  tliree-nfths  of  the  work  is  dcr^?.  li 
8  additio>!al  raen  be  then  put  on,  hoYV  many  houj's  a,  l.iv 
svill  they  njl  liareto  labour,  in  order  to  finieli  the  work  li. 
time  ? 

(169)  Of  two  Btalacfcites  hanj^T'i^g  from  11^6  i!,ii  roof  of  a 
cifwcrn,  ono  is  1  "02  inchoR  longer  than  the  othe>*,  ftnd  tlio 
shorter  one  increases  in  length  at  the  r&to  of  3*01  {  i  aches  in 
a  century.  Find  the  rate  of  increase  of  the  otbor.  in  ord«r 
that  they  :n;iy  be  of  the  same  lenj^^th  p,t  the  e';i.l  of  125  jf^fir^, 

(170)  Two  men  A  and  Jb*.  itv^r\  iVoin  Ciunbriiige,  at  4  «ir.''i 
5  o'clock,  A.M.  rospeotively,  11.0  walk  t/:>  Loadi.!i,  a  diutaac  o-' 
60  tniltta;/<  passna  A  at  the  twentieth  rail-!bton%  and  rv.cch- 
eaLondou  ut  ♦>  p.i*.     When  x-riil  ./.   'i-iivo  there? 


ing? 


(171)  Find  tbo  nqn»sir.  »-oot  of  \074v''1C'5n  r*.  #.,«  „am 
rc.otof  3(i91ii>22U. 

(172)  A  pursoi)  can  li'oad  a  Ijook  coutahiijig  22;,>  pages, 
eacU  of  which  ooijtaiu.'j  &S  lineo,  and  each  line  on  an  •. virago 
12  words,  ill  If^  hourn;  Low  long  wjII  it  take  him  •  .  rea;!  a 
book  eoiitauiin^  iOO  ptkiV^-t^.  c;ic'j  vi  which  cont^ni^  '^fi  lineo, 
and  rr.ch  line  on  «.;i  ;v  :csi(?ci  Id-  word;'' 

{J7^)  T;»i» 'Whole  A*v  .(» '^•«/i:^i«d  by  a  v.slu  liiO  yiru,.,  loiv. 
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iravelling  at  the  rate  of  20  mileR  an  hour,  in  orossing  a  brid;.^*) 
is  18  sGconds ;  find  ib*i  lengftJi  of  the  bridgo. 

(174)  If  20  men,  ^  women,  and  60  ciiiidren  receive 
14200  among  them  k>r  sevoii  weeks'  work,  and  2  man 
receive  as  much  as  0  tvomen  or  6  children,  what  huni  doen  a 
woman  receive  per  vye^^k  ? 

(175)  Two  clocks  b^'^gin  to  atrike  12  toj2;ethcr  ;  on«  btrikir. 
in  35  seconds,  the  oilu^r  in  25  ;  what  fracti^:i  o:  h  mmnte  is 
there  between  tiiej?  snvenih  stroivee '/ 

'  (176)  A  speculator  ''xnight  43  Fbaj-es  in  a  mine  at  35^,  ard 
kept  them  till  thev  droppod  to  11|,  ^liBn  he  cold  out  and 
bought  with  the  procohda  6  per  cent,  rail  way  (<tr>ck  al  28  pre- 
mium ;  find  hi,^  aiinMy-i-iincome  frcm  iLe latter  iuveatir'Gnt. 

(J 77)  Two  clocks  stdke  9  together  on  Tueii'lay  morning. 
On  "Wednesday  morniag  one  wants  10  minutes  to  ji  when 
the  otjier  strikes  11..  How  much  must  the  fahter  be  put 
back,  that  they  may  strike  9  together  on  Weclnep.day  even- 
ing? 

(17B)  How  much  ot'^>  mur-^t  one  raif;o,  thai  ori  losing  il  m 
roasting  and  /j  of  tho  r(>f>idue  in  Bmeliiiig,  tliere  may  result 
50i)  tons  of  pm'8  metan  ? 

(179)  If  a  population  is  now  t-^n  miilionp,  and  the  births 
are  1  in  20  and  tha  detiths  1  in  30  aDivaally,  w-iat  will  the 
population  become  in  ^'t  years  ? 

(180)  There  are  t>70  rectangular  QgUk  equal  in  a).i.a  ;  tbc 
sides  of  one  are  94^  y)?rds  and  l;>i-.4  yar.In  m  length,  and  tli*^ 
longer  side  of  the  aeacmd  is  1134  yardg  ;  wJiat  iw  the  lenfj^th 
of  its  shorter  sidoj  tvr  4  }.iow  many  acres  are  there  in  e;).ch 
field  ? 


(181)  The  mastcTf  <<f  a  ^■"•lool  are  '041 0  of  its  whola  num- 
ber, but  after  40  new  X»oyG  }j5:,ve  been  arlclrd  the  raanters  bn. 
came  '0875  of  the  wiv«le.  How  many  uoys  ;  ni  jnahttrd 
were  thoie  beioro  the  .'irw  boys  came  ? 

(18*2)  Divide  I8&0  K-wiong  4  porv.onr,,  so  tltnf  B  m«y  have 
three  times  asi  mucii  m  A^  C  haii  n^  much  ,'.  gaina*i  A  and  JJ 
togetlior,  and  D  an  ;;-ar*'sh  as  j4,  />,  aijtl  0  together. 

(188)  By  selHng  a  Sjouse  for  ^IMOO  I  lost  7>  per  ornt.; 
what  must  I  have  (k>16  it  for  to  hav-   .';ained  1'J4  p< :  cent.  ? 

(184)  Find  the  tHJiPurorice  botween  tho  iateri^nt  hn<\  'Tin- 
oouut  on  $12()r>  iov  78  "lays  at  C'/e  ? 

(185)  A  laerchant  ?»i«IIs  tea  to  a  iradefiman  :m.  ■%  profit  ot 
<W  pitf  coiiu,  but  ihi^  tT^dwimn-D  ?>»>cr»ming  a  bftijk;a{,t  payq 
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87i  cts.  in  the  dollar.     How  much  does  the  merchant  gain 
or  lose  by  the  sale  ? 

(186)  What  sum  must  a  man  invoBt  in  the  6  per  cent. 
Conntv  boDiia  at  101-^  in  order  to  have  a  clear  inooaie  of 
$1424  40  after  pL,?ing  an  income  tax  of  1^%  on  all  over  ^4(X)? 

(187)  A  baker's  outlay  for  flour  is  70  per  cent,  of  his  trioss 
roctjipts,  and  other  trade  expenses  20  per  oent.  The  price 
of  flour  !'aU.B  uO  per  cent,  and  other  trade  expenses  are 
thereby  reduced  26  per  oent.  What  reduction  <;hould  he 
make  in  the  price  of  a  loc.  loaf,  allowing  him  still  to  rt  dize 
the  same  amount  of  profit  ? 

(188)  What  is  thr  averaj^o  annual  profit  of  a  busiueBs, 
when  a  partner,  entitled  to  •  of  the  profits,  rocr^'vca  as  his 
share  for  2  years  and  4  months  t].uj  sum  of  $7890. .50. 

(189)  If  a  tradesman  adds  to  the  cost  price  of  hipi  goods  a 
profit  of  i2|  per  cent.,  what  is  the  cost  price  of  an  article 
which  he  oellfl  for  $8.82^  ? 

(190 j  A  rectangular  piece  of  <j:round  72  yauls  by  45  yards 
is  to  he  laid  out  in  4  plots  of  grass,  each  27  it.  by  13,^-  ft.',  and 
a  pond  in  the  centre  6  yards  square,  to  contain  252  cubic 
yards  of  water;  find  the  expense  of  gravelling  the  rcjnainder 
at  2^J  Hq.  per  squiure  yar<l ,  and  the  depth  of  the  pond. 


^x«l)  Find  the  vakie  of 

6ir.f^of2t-l-(4-4-  \) 

(192)  If  12  men  or  18  hoys  can  do  ^  of  ^i  piece  of  work  in 
i»^  hours,  in  what  time  will  II  men  and  9  boys  do  the  rest  ? 

(198)  Find  the  priucipal  k;v:u  on  which  tlie  simple  interest 
lij  !?i  youi-H  at  0^%  per  annum  h  $1008.75. 

(194)  The  compound  interest  on  a  certain  Tsum  at  4  per 
cent,  for  2  years  exceeds  the  simple  iaterost  for  the  same 
time  ai  tho  same  ratf*  by  $0  ;  what  in  the  f<um  ? 

(195)  Two  ships  are  built.  Twice  as  many  sh-ip-carpen- 
terB  are  employed  about  the  first  s^  about  the  second  ;  the 
first  is  built  iu  9  months,  the  weoond  in  8  mouths  ;  the  wages 
of  eaoh  man  of  the  first  set  are  25  cents  per  hour,  and  they 
work  12  hours  a  day ;  the  watres  of  each  of  the  second  set 
ftro  IS  oentB  per  hour,  and  th(  y  work  10^  honrp  a  day.  The 
cost  of  the  fllrpt  in  oarpenievs'  v/aj{08  waa  5800  UO  ;  what  war 
tW.  of  Uofi  tmcAmd  i 
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ri06)  A  person  loaves  C42G70  to  be  divided  among  his  live 
children  and  tliroo  hrothor:-!,  ko  tliut,  ai'tcL*  the  icf^acy  duty 
has  been  paid,  each  cliiid's  share  shall  be  twice  n^  grct  as 
each  brother's.  The  legacy  duty  on  a  child's  share  being 
one  per  cent-,  and  on  a  brother's  three  per  cent.,  find  -whai 
each  will  receive  ? 

(197)  Two  persons,  .4  and  j1,  meet  to  setllc  their  accounts. 
A  has  3,^  years  xn'eviously  lent  B  ;i5U0;  auil  JJ  has  a  bill  of 
$300 "oO  against  A,  for  ■whitdi  he  is  to  .allow  nine  months'  dis- 
count ;  if  the  interest  in  each  case  is  4  ])er  cent,  per  annum, 
what  has  B  to  pay  A  ? 

(108)  A  grocer  buys  4  cwt.  3  qr.  14  lb.  of  sugar  at  .£1  IGs. 
3 J.  per  cwt,  (long  cwt.),  and  sells  it  at  4vr/.  per  lb.;  how 
much  does  he  gain  or  lose  per  cent.  ? 

(199)  If  v;hen  25  per  cent,  is  lost  in  grinding  wheat,  a 
country  has  to  import  100(iO()(^0  quarters,  but  can  maintain 
itself  on  its  own  produce  if  only  o  per  cent,  be  lost,  find  the 
quantity  of  wheat  grown  in  the  country. 

(200)  A  man  rows  down  a  river  18  miles  in  4  hours  v/ith 
the  stream,  and  returns  in  1:'  hours;  find  the  rate  at  which 
he  rows,  and  the  rate  I't  which  the  stream  llows. 


(201)  Show  that 
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(202)  A  and  B  can  do  a  piece  of  work  in  G  days,  B  and  C 
in  8  days,  A,  i>,  and  0  in  4  days.  How  long  wou.id  A  and 
G  take  to  do  it  ? 

•     (203)  If,  by  selling  an  arti(de  for  $33.25,  8  per  c  at.  is  lost, 
what  per  cent,  is  gained  or  lost  by  selling  it  lor  $'^7  ? 

(204)  A  French  metre  contains  39-371  English  inches; 
e.sLpress  to  three  decimal  places  an  English  mile  in  metres. 

(205)  A  tradesman  marks  his  goods  with  two  prices :  the 
one  for  ready  money,  the  other  for  0  months'  credit,  the  rate 
of  interest  feeing  5  per  cent,  per  annum;  if  the  credit  prict; 
of  an  urticlo  bo  $2.05,  what  ought  its  ready-money  price  to 
b9? 
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(206)  Compound  interest  reckoned  ^•aiwrfceriy  ftt  2%  is  equa) 
to  what  iutoreet  reckoned  yearly  ] 

(207)  A  person  havinn:  $9790  in  ih-c  Toronto  city  6  per 
cent.  boni],s  selL-i  ont  at  03^,  aiulinveste  the  proceeds  in  Bank 
of  Montreal  stock  at  177^,  wliioh  pays  a  dividend  of  12  per 
conto  per  annnm.  Find  the  ciiangs  hi  his  incomo,  broker- 
aije  i;i  each  tranraotion  being  7}%, 

(203)  I  buy  wheat  at  895.  a  quarto: ,  and  some  of  a  supe- 
rior qnahty  at  Cj(.  per  bnahei;  in  wkwt  proportions  must  I 
mix  them,  so  as  to  gain  25  per  cent.  \-y  ssliing  the  miitture 
at  57«.  i>d.  per  qaartf^r  ? 

(2! '9)  The  weigb.t  of  a  cubic  foot  of  /ater  bein^  1000  oz., 
find  tbe  weight  of  a  rectaDgular  block  of  gold,  8  inchet^  in 
length,  2  inohea  in  tbicknesH,  and  8  iu  breadth  ;  the  weight 
of  a  mass  of  gold  b-^ing  19"2r>  times  the  weight  o.t  tin.  equal 
bulk  of  water. 

(210)  The  content  of  9,  cistern  is  thv"  eum  of  two  cubes 
whofiiG  edges  are  10  inches  o-nu  2  inchiL!f%  and.  the  area  of  it  ■ 
base  is  the  diilcrence  between  two  squares  whose  sides  ar« 
li  and  Ig  feet.     Find  ite  depth. 


(211)  Find  tl>.o  value  of  -867142857  of  £10.  Ug.ld.  accu- 
rately ;  and.  chow  that  the  error  commttteu  by  neglecting  all 
deciiii-dB  of  an  order  higlier  than  th»  fifth  is  kos  than  ^.^-j. 
of  a  penny. 

(212)  The  aum  'H  Ij327  is  borrowed  at  the  beginning  of  a 
year  at  interest,  and  after  9  inonthg  hav;;  passed  $400  more 
is  borrowed  at  a  rate  of  intereBt  double  that  which  the  former 
sum  bears.  At  tlie  end  of  the  year  the  interest  on  both 
loans  ie  ^26.85.    What  is  die  rate  of  iviterest  in  each  case  ? 

(218)  A  defl,l(;r  purchases  a  liquid  %»t  4s.  the  gallon,  imd 
dilutes  it  w'-lh  so  much  watfn  tbpt,  wnen  he  soijR  the  com- 
pound at  tia.  a  gallon,  he  gains  20  pes-  cent,  on  hr«  outlay. 
How  much  water  is  there  in  every  gaiion  of  the  ctunpound 
sold  ? 

(214)  Tm-  disoouni  on.  ^t>0().50  foi  ■.;■  montbs  is  |16.50: 
find  the  rate  d'  interest. 

(215)  A  merchant  lost  a  car;,n:<  at  tiir^.  which  he  had  in- 
.imvd  ;  the  broker  uflornd  him  a  Rina  «f  money  for  his  loss, 
which  tlie  merchant  refused  as  being  10  per  cent,  below  tlio 
estiiii-'vli^d  valut'i  o*'  ais  Iohk;  the  brolvrei/  ih<m  ofL^iod  §M7fl.75 
DftOit  than  he  oii^ied  U  iit'ti^s  nnJ  tltf   vLoie  amouiii  ot  ihf 
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geeond  offer  was  6^  per  cent,  in  e^oeu  of  Mm 

Talue.    What  was  that  value  f 

(216)  A  man  wishing  to  sell  a  horse,  asked  2S  %  more 
than  it  cost ;  he  finally  sold  it  for  16  %  less  than  hii  aakixig 
price,  and  gaiaed  $5.75.  How  much  did  the  horse  ocst  and 
what  was  the  asking  price  ? 

(217)  If  15  masons,  working  10  honrs  a  day,  can  build  a 
wall  6  ft.  high  and  100  yd.  long,  in  6  days,  how  long  will  it 
take  7  masons,  working  9  hours  a  day,  to  build  a  wall  9  ft. 
high  and  140  yd.  long  ? 

(218)  A  bankrupt's  assets  are  $2700,  out  of  which  he  pays 
76  cents  in  the  dollar  on  half  his  debts,  and  00  cents  on  the 
other  half.    What  is  the  amount  of  his  debts  ? 

(219)  If  a  ship  containing  150  hhd.  of  wine  pays  for  toU 
at  the  Suez  Canal,  the  value  of  2  hhd.,  wanting  $80 ;  and 
another,  containing  240  hhd.,  pays  at  the  same  rate,  ttie 
value  of  2  hhd.  and  $90  besides  ;  what  is  the  value  of  wine 
per  hhd.  ? 

(220)  A  picture-gallery  consists  of  three  large  rooms ;  the 
first  is  20  yd.  long,  20  yd.  broad,  and  6  yd.  high ;  the  other 
two  are  20  yd.  long,  20  yd.  broad  and  6  yd.  high.  Sup- 
posing the  walls  to  bo  covered  with  pictures,  ezMjpt  me 
doers,  which  are  8  ft.  high  and  8  ft.  wide,  and  of  whiek  each 
room  bas  two,  what  will  be  the  number  of  pictures,  Hie 
average  size  being  8  feet  by  8  feet  f 


(221)  Shnplify 


8-5  -  1-83         1         8-1  X  'lOi 


9.f  -  6-4         71 


2-i6 


81*86 


(222)  Find  the  square  roots  of  16876*248001  and  gjcSa 

(228)  A  general,  after  losing  a  battle,  found  that  he  had 
only  two -thirds  of  his  army  left  fit  for  action ;  one  ninth  of 
the  army  had  been  wounded,  and  the  remainder,  2000  men, 
killed  or  missing ;  of  how  many  did  t).e  army  consist  before 
the  battle  ? 

(224)  A  contractor  sends  in  a  tender  of  #20,000  for  a  eer- 
(ain  work ;  a  second  sends  in  a  tender  of  #19000,  but  stipi- 
lates  to  be  paid  #2000  every  three  months ;  And  the  diftr* 
enoe  between  tenders,  supposiu)^  the  work  in  both  cases  to 
be  flnishad  in  two  yrars,  and  mcney  to  be  worth  7^  per  oeii'> 
limple  interest- 


'■'  fl 


m 


r 


■XAMZMATXOll   FAVIBB. 


(22ff)  What  sum  of  money  must  be  left  in  order  that,  after 
a  legacy  dnty  of  10  %  has  been  paid,  the  remainder  being 
invested  in  the  Dominion  6  per  cents,  at  91^  may  give  A 
yeariy  income  of  $450,  brokerage  at  i  %. 

(226)  If  two  boys  and  one  man  can  do  a  piece  of  work  in 
4  honrs,  and  two  men  and  one  boy  can  do  the  same  in  8 
hours,  find  in  what  times  a  man,  a  boy,  and  a  man  and  a 
boy  together,  respectively,  could  do  the  same. 

(227)  Show  that  the  interest  on  $15840  for  8  months  at 
8  per  cent,  is  equal  to  the  discount  on  $8696  for  15  months 
at  7i  per  cent. 

(228)  A  piece  of  work  has  to  be  finished  in  86  days,  and 
16  men  are  set  to  do  it,  working  9  hours  a  day ;  but  after  24 
days  it  is  found  that  only  three-fifths  of  the  work  is  done; 
if  8  additional  men  be  then  put  on,  how  many  hours  a  day 
wiU  all  have  to  work  so  as  to  finish  the  task  in  time  ? 

(229)  The  interest  on  a  certain  sum  at  simple  interest  is 
$360,  and  the  discount  $340  for  the  same  time  and  rate. 
What  is  the  sum  ? 

(280)  The  breadth  of  a  room  is  twice  its  height  and  half 
its  length,  and  the  contents  are  4096  cubic  feet.  Find  the 
dimensions  of  the  room. 


(281)  If  1  lb.  of  tea  be  worth  50  oranges,  and  70  oranges 
•3  worth  84  lemons,  what  is  the  yalue  of  a  pound  of  tea  when 

a  lemon  is  worth  a  penny  ? 

(282)  At  a  certain  battle  two-thirds  of  the  defeated  army 
ran  away  with  their  arms,  five-sevenths  of  the  remainder 
leh  their  arms  on  the  field,  and  of  the  rest  seven-eights  were 
missing,  the  remaining  500  being  either  killed  or  wounded. 
Find  the  whole  number  of  the  army. 

(288)  If  gold  be  at  a  premium  of  20  per  cent.,  and  »  person 
buy  goods  marked  185  dollars,  and  offer  gold  to  fJie  amount 
of  185  dollars,  what  change  ought  he  to  receive  in  notes,  5 
per  cent,  being  abated  for  ready  payment  ? 

(284)  Show  that  the  difference  between  the  interest  and 
the  discount  on  the  same  sum  for  the  same  time  is  the 
interest  of  the  discount. 

(285)  I  bought  20  lbs.  of  opium  by  Avoir,  wi.  at  55  cts.  pei 
oz.,  anl  sold  by  Troy  wt.  at  60  cts.  per  oz.  Did  I  gain  or 
lose  .'ind  how  much  ? 

(280)  By  investing  a  certain  sum  of  money  in  the  6  pel 
^ts  ftt  91^  a  man  obtains  an  income  of  $820 ;  what  woul^ 


sea 


bd  obtftin  by  inyestin^  au  eqnftl  Buxn  in  th«  S  per  cents  at  80. 

(287)  A  tradesman  makes  a  deduction  of  10  per  cent,  for 
ready  money  on  a  bill  of  $28  due  in  12  months,  receiving 
$25.20.  Find  the  difference  between  this  sum  and  the  pre- 
sent worth  of  the  debt,  reckoning  interest  at  10  per  cent. 

(238)  M  invests  one-third  of  his  property  in  bank  stooki 
one-sixth  in  Consols,  and  the  remainder  in  railway  shares. 
When  he  sells  out  he  makes  a  profit  of  6  per  cent.,  8  per 
oent.,  and  2  per  cent,  respectively  on  the  investments,  and 
realise  ;£6190.  Required  the  amount  of  his  property 
originally. 

(289)  Mr.  A  sent  $6681  to  his  agent  with  instructions  to 
deduct  his  com.  at  2|%,  and  invest  the  balance  in  flour  at 
$7.60  per  bbl.  If  the  cost  of  freightage  and  insurance 
amounts  to  $119,  at  what  must  the  flour  be  sold  per  bbl.  so 
as  to  make  a  profit  of  20%  ? 

ffi40)  How  many  bricks,  9  inches  long,  4^  broad,  and  4 
thick,  will  be  required  for  a  wall  60  feet  long,  20  ft.  high, 
and  4  ft.  thick,  fJlowing  6|  per  cert,  of  the  space  for  mortwt 


(241)  What  is  the  value  of 

•25  of  ,V  of  iZTl  of  ®  guineas  f 

(242)  A  work  can  be  accomplished  by  A  and  B  in  4  dayi ; 
by  A  and  (7  in  6  days  ;  by  B  and  0  in  8  days.  Find  in  what 
time  it  would  be  acccniplished  by  all  W(>rking  together. 

(243)  A  man  hired  a  labourer  to  do  a  certain  amount  of 
work,  on  the  agreement  that  for  every  day  he  worked  he 
should  have  $1.50,  but  that  for  every  day  he  absented  him- 
self he  should  lose  60  cents.  He  worked  twice  as  many  days 
as  he  absented  himself,  and  received  on  the  whole  #72. 
Find  how  long  he  was  doing  the  work. 

(244)  A  legacy  of  $146000  is  left  to  three  sons  in  the  pro- 
portion of  i,  i,  and  i  respectively :  how  much  will  each 
receive  ? 

(246)  If  $10  is  a  proper  discount  off  $210  for  8  months, 
what  should  be  a  proper  diMcount  off  the  same  turn  for  1 
year? 

(246)  The  price  of  gold  in  this  country  is  ^£8.  17«.  lOid, 
an  ounce ;  find  the  least  number  of  ounces  which  can  be 
eoined  into  an  exact  number  of  sovereigns,  and  the  number 
nt  sovereigns  so  ooined. 
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(847)  A  BMrohant  in  Toronto  mBtrnot«d  his  agent  in  Hon* 
trtal  to  mU  a  co:iBignm«nt  of  floor  at  $7.60  per  barrel  and 
inT«st  ih«  proceeds  in  Montreal  bank  stock  at  174^,  whioh 
pajTB  half-yearly  dividtnds  of  7  %.  If  the  merchant's  first 
diTid«nd  ie  1445.50,  and  cozmnissions  of  1  %  and  i  %  be 
allow«d  on  ttie  transaotionB,  respectively,  how  many  barrels 
of  flour  wer«  sold  ? 

(248)  9tat«  th«  connection  between  Troy  and  Avoirdnpois 
weights.  A.  ring  weighs  1  dwt.  4  gr.,  and  is  wortn  £1,  2».  ; 
if  1060  of  such  rings  b«  packed  in  a  box  weighing  8^  lb., 
what  would  it  fost  to  convey  them  144  miles  at  the  rate  oi 
6«.  per  long  ton  p«r  mile,  insnranoe  being  demanded  at  the 
rate  of  ^  per  eent.  f 

(249)  How  long  will  it  be  before  $2500  pnt  ont  to  com- 
pound interest  at  10  per  cent,  per  annum  will  obtain 
|1727.6t|  as  interest  f 

(260)  The  breadth  of  a  room  is  two- thirds  of  its  length  and 
three-halyei  of  its  height,  and  the  contents  are  6882  onbir 
feet.    Find  the  iimensions  of  the  room. 


(261)  Mnltiply  82866  by  121711,  using  8  Imes  of  multi- 
plication only. 

.      V  «,      ,..    2*8  of  2*27        4-4-2-88  6*8  of  8 

(262    Simplify —  +  .  -    ^'    of  — — -~ 

^  ^    ^        1-186  1  •6+2-629  2-26 

(268)  An  agent  received  #21.70  for  collecting  a  debt  of 
$2480.    What  rate  was  his  commission  ? 

(264)  A  man  sells  ont  of  the  U.  a  6'b  5-20  of  85  at  92^  and 
realizes  $25760.  If  he  inveflt  the  proceeds  in  Erie  B.  B. 
stock  at  45,  which  pays  a  yearly  dividend  of  8:^%,  what 
alteration  in  his  income  has  ensued,  brokerage  on  each  oi 
the  two  transactions  being  }%  ? 

(266)  A  farmer  bought  a  horse  for  a  bill  of  $292,  due  in  1 
month,  and  sold  him  for  a  bill  of  $848,  due  in  4  months. 
What  did  he  gain  per  cent.,  money  being  worth  4J%  ? 

(256)  A  man  and  a  boy  are  to  work  on  alternate  days  at 
a  piece  of  work,  which  would  have  occupied  the  boy  alone 
18  days.  If  the  boy  take  the  first  day,  the  work  will  be 
finished  half  a  day  later  than  if  tho  man  commences.  Find 
how  long  they  would  take  to  do  it  working  together. 

(267)  Two  men  mvest  $800  and  $100  in  a  imchine  ;  it 
works  6  months  for  each  of  them;  detex^ine  what  one 
must  pay  the  other,  if  thev  would  have  made  80  per  cent. 
on  the  money  by  letting  the  machine. 
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(268)  A  owes  B  $2726,  and  offers  to  pay  hira  at  a  certairx 
rate  of  discount  instantly,  instead  of  at  the  end  of  two  years, 
when  the  debt  will  be  due.  B  can  place  out  the  money, 
which  he  will  receive,  at  6  per  cent,  interest,  and  by  that 
means  gain  $26  on  the  transaction.  At  what  rate  is  the 
discount  calculated  ? 

(269)  If  86  men,  working  8  hours  a  day  for  18  days,  oan 
dig  a  trench  72  yards  long,  18  wide,  and  12  deep,  in  how 
many  days  wUl  82  men,  working  12  hours  a  day,  dig  a 
trench  64  yards  long,  27  wide,  and  18  deep  ? 

(260)  A  man  discounts  a  bill  of  £180  drawn  at  4.  months 
at  60  per  cent,  per  ann.,  and  inaists  on  giving  in  part  pay- 
ment 6  dozen  of  wine,  which  he  charges  at  4  guineas  a 
dozen,  and  a  picture,  which  he  charges  at  £19.  How  much 
ready  money  does  he  pay  ?  If  the  cost  to  the  man  of  the 
wine  and  the  picture  be  only  one-fourth  of  the  sum  he  has 
charged  for  them,  what  is  the  real  interest  the  man  has  been 
charged  ? 
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(261)  One-tenth  of  a  rod  is  coloured  red,  one-twentieth 
orange,  one-thirtieth  yellow,  one-fortieth  green,  one-fiftieth 
blue,  one-sixtieth  indif^^o,  and  the  remainder,  which  is  802 
inches  long,  violet,  what  is  the  length  of  the  rod  ? 

(262)  The  discount  on  a  certain  sum  due  9  months 
hence  is  $20,  and  the  interest  on  the  same  sum  for  the  same 
time  is  $20.76.     Find  the  sum  and  the  rate  of  interest. 

(268)  Two  persons,  walking  at  the  rate  of  3  and  4  miles 
per  hour  respectively,  set  off  from  tho  same  place  in  opposite 
directions  to  walk  around  a  park,  and  meet  in  10  minutes. 
Find  the  length  of  the  walk  round  the  park. 

(264)  In  a  hundred  yards  race  A  can  give  B  four  and  0 
five  yards  start :  if  B  were  to  race  (7,  giving  him  one  yard  in 
a  hundred,  which  would  win  ? 

(265)  A  man  buys  an  article  and  sells  it  again  so  as  to 
gain  6  per  cent.  If  he  had  bought  it  at  6  per  cent,  less,  and 
sold  it  for  $1  less,  he  would  have  gained  10  per  cent.  Find 
the  cost  price. 

(266)  If  the  difference  between  the  simple  and  compound 
interest  on  a  sum  of  money  for  two  years  at  6  per  cent,  be 
$8,  find  the  sum. 

(267)  If  7  per  cent,  be  gained  by  selling  goods  for  $69.66, 
what  will  be  gained  or  lost  by  aeUing  them  for  $61.76. 

(268)  A  draft  on  Dublin  for  ^860  cost  11,786.10;  whftt 
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was  the  course  of  exchange,  com.  charged  at  the  rate  of  J    jr 
cent.  ? 

(269)  A  ba'  ""r^r,  in  discounting  a  bill  duo  in  8  months  at 
8  per  cent.,  ci  irj^cs  $10  more  than  the  true  discount.  Find 
tho  anioun    lA  the  bill. 

(•270)  A  ^  'Hsr  mixes  l8  poimds  of  coffee  at  30  cents  a 
pound  with  ■ '  ■  junds  of  chicory  at  6  cents  a  pound ;  at 
what  price  n       ,  lie  soil  the  mixture  to  gain  25  per  cent.  ? 

(271)  Tho  following  rule  has  been  given  to  divide  by 
3-14ir)'.) :  "  Multiply  by  7,  divide  by  11,  tlien  by  2,  and  add 
7^. til  of  To^oirth  of  tiio  rc'siilL"  Find  the  error  made  in  obtain- 
iiii^  1  -r-  3-14159  by  this  process. 

,        3  +  4  . 

(272)  Prove  that  iT^r  i"  greater  than  f  and  less  than  |. 

(273)  The  estate  of  a  bankrupt  (value  $21000)  is  to  be 
divided  among  four  creditors,  wliose  claims  are,  ^'s  to  i>'s 
as  2  to  3,  i>"s  to  O's  as  4  to  5,  O's  to  D's  as  G  to  7.  What 
must  each  receive  ? 

(274)  Which  is  the  more  profitable  to  buy  flour  at  $G.50 
on  6  mouths,  or  {?(3.30  cash,  money  being  worth  8  %  ? 

(275)  If  $10,50  bo  a  person's  iuoome  tax  at  IJ  cents  on 
the  dollar,  how  much  in  the  dollar  is  it  wbou  bis  income- 
tax  is  $12.25? 

(27())  If  9  tons  l-l  cwt.  of  iron  be  sold  for  S12G0.  and  the 
gain  on  it  be  20  per  cent.,  wliat  was  tlie  cost  jicr  cwt. '? 

(277)  I  send  to  my  agent  in  Montroul  $30(»i)  to  invest  in 
tea  at  75  cents  per  11).  ;  he  deducts  his  commission  of  2  per 
cent.,  and  invests  tho  balance.  At  what  nuist  I  sell  per  lb. 
BO  as  to  make  a  clear  ]n()lit  of  25  p(>r  cent,  after  paying 
freightage  $30,  and  insurance  at  the  rate  of  .^-  percent.  <* 

('.I?.:')  A  banive- borrows  money  at  3. \  per  cent.,  and  pays 
thv?  joterest  at  tiie  end  of  tlie  year;  he  lends  it  out  jit  5  per 
cei:!..,  l;nt  reccivf.^s  tbc  int(  rest  iiaii'-yearly,  and  by  thismeaua 
gaiji'^  fi200  a  year;  how  mucli  does  lie  borrow  ? 

(279)  A  dealer  sends  out  250  lbs.  of  tea  nt  80  cents  per  ib. 
ami  allows  2\  per  cent,  on  the  pi  ice  for  tho  expanse  o^"  car* 
riage.  Supposing  the  whole  amount  of  carriage  to  eomo  to 
$9.30,  how  much  will  the  customer  have  to  pay? 

(280)  A  ])late  of  gold,  3  inches  square  and  one-eightli  of 
an  inch  thick,  is  extended  by  hammering  so  as  fo  cover  a 
BUli'ace  o"  7  vards  s{piare  :  Hnd  its  pi-ojier  ihickucbs. 
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(281)  A  man  having  a  flock  of  sheep  sold  8  per  cent,  of 
them  to  At  00  to  B,  oh  per  cent,  of  the  rcniiduder  to  L\  and 
29  to  D.     He  then  h;ul  /3r>0  left.    How  ni.niy  luul  he  at  first? 

(282)  Tiie  product  of  t!i3  1st  and  tind  of  tluve  niuubers  is 
I7638:i;  of  the  Ibt,  and  ord  is  271)152  ;  of  the  2nd  and  cird  is 
215400  :  what  are  the  numbers? 

(28:i)_  Find  tlie  r^ite  of  2  trains  150  ft.  and  ISO  ft.  long 
respectively  which  ];ush  each  other  going  the  ^:ane  way  in 
15  sees.,  and  gonig  in  opposite  directions  in  '6  sees. 

(284)  By  selling  tea  ac  72  cents  a  i)ound  a  grocer  clears  ^ 
of  his  outlay.  Ho  then  raised  the  prii'e  to  00  cents.  What 
does  he  clear  per  cent,  by  tlie  bitter  price  ? 

(285)  A  grocer  buys  l^[  cut.  of  tea  at  00  cents  per  lb.  and 

2^  cwt.  of  tea  tit  00  cents  per  lb.,  and  mixes  theiu;  he  sells 
'2k  cut.  at  5o  cents  ner  lb.  :  at  what  rate  inust  he  sell  the 
remainder  to  gain  20  per  cent,  on  his  outlay  ? 

(280)  In  England  gunpowder  is  made  of  75  parts  nitre, 
10  sulphur,  and  15  cliarcoal ;  in  I'rauce  of  77  parts  niii'o,  0 
sulphur,  and  J4  charcoal:  if  half  a  ton  of  (!ach  ])e  mixed, 
what  weight  of  mtre>  sulphur,  and  cliarcoal  will  there  l)e  in 
the  compound  ? 

(287)  A  ship  40  miles  from  the  shore  springs  a  leak,  which 
adnuts  8f  tons  of  water  in  12  minutes.  00  tons  would 
BulFiee  to  sink  her;  but  the  ships  pumj)s  can  throw  out  12 
tons  of  water  in  an  hour.  I'iud  the  average  rate  of  sailing 
that  she  may  reach  the  shore  just  as  she  begins  to  sink. 

(288)  The  receipts  of  a;  railway  company  are  apportioned 
in  the  following  maimer  :  48  per  cent,  for  the  working  ex- 
penses, 10  per  cent,  on  one-hftli  of  the  capital,  ami  the 
remainder,  Jif;)2().  0,  i'or  division  among  the  holders  of  the 
rest  of  the  slock,  being  a  dividend  at  the  rat'3  of  4  per  cent. ; 
find  the  capital  and  the  receipts. 

(280)  If  the  discoimt  on  a  siun  due  at  the  end  of  2]  years 
is  I?-  of  the  simple  hiterest,  at  what  rate  i>  that  calculated  ? 

(I'OO)  If  a  crew,  which  can  row  from  A  t  B  in  00  nnnutes, 
can  row  from  V>  to  A  in  55  minutes,  compare  the  rates  of  the 
«treuni  and  boat. 
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(292)  If  3  men  and  6  women  do  %  piece  of  work  in  8  dftjt, 
which  2  men  and  7  children  can  do  in  12 ;  find  how  long  Id 
men,  14  children,  and  15  women  working  together  will  take 
lo  do  it. 

(298)  A  person  possessing  jglOOOO,  8  per  cent,  oonsols, 
sells  out  when  they  are  at  982,  ^^^  invests  the  proceeds  in 
4  per  cent,  stock  at  101^ :  find  the  change  in  his  inoomd, 
allowing  ^  per  cent,  commission  on  each  transaction. 

• 

(294)  Five  men  do  '6006  of  a  piece  of  wo:k  in  2*12  honrs: 
how  long  will  6  boys  take  to  finish  it,  it  being  known  that  8 
men  and  7  boys  have  done  a  simihar  piece  of  work  in  8 
hours  ? 

(296)  A  watch  set  accurately  at  12  o'clock  indicates  10 
minutes  to  5  at  5  o'clock ;  what  is  the  exact  time  when  the 
watch  indicates  6  o'clock  ? 

(296)  A  does  {  of  a  piece  of  work  in  20  days,  and  then 
gets  B  to  help  him.  They  work  together  for  2  days,  when  B 
leaves  and  A  finishes  the  work  in  half  a  day  more.  How 
long  would  B  have  taken  to  do  the  whole  ? 

(297)  The  wages  of  5  men,  8  women,  and  1  child  amount 
to  $84,  a  man  receiving  twice  as  much  as  a  woman,  and  a 
woman  three  times  as  much  as  a  child.  What  will  be  the 
wages  of  6  men,  2  women,  and  6  children  ? 

(298)  If  6  per  cent,  be  gained  by  selling  a  horse  for 
♦132.50,  how  much  per  cent,  is  lost  by  selling  him  for  $116  ? 

(299)  A  person  invests  $6825  in  6  per  cent,  stock  at  91 ; 
he  sells  out  $5000  stock  when  it  has  risen  to  98^,  and  the 
remainder  when  it  has  fallen  to  85.  How  much  does  he 
n'f'in  or  lose  by  the  transaction?  If  he  invest  the  produce 
in  M.  B.  S.,  which  pays  a  dividend  of  12  per  cent.,  at  175, 
what  is  the  difference  of  his  income  ? 

(800)  The  flooring  of  a  room,  14  ft.  8  in.  long  by  18  ft.  4 
in.  broad,  is  composed  of  ^  in.  phiuks,  each  8  in.  wide  and 
10  ft.  long.  How  many  will  be  required  ;  and  what  will  be 
the  weight  of  the  whole,  if  1  cubio  moh  of  wood  weighs  hall 
on  ounce  ? 


129'4947 

(801)  Find  the  iquare  rooti  of  4957-6681  and  ~~^f^ 

(802)  At  what  rate  will   1157.50    .mount  to  1189  in  6 
years  ? 

(808)  Two  bills  for  $278.76  and  $4^6.87^  are  dui  on  the 
Ind  and  22nd  July  resp  jtiT<»ly.    Wh  *t  in  their  valae  on  tbe 
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I2tli  July,  interest  being  reckoned  at  the  rate  of  5  per  cent. 
per  annum  ?  .       . 

(304)  If  a  cask  contain  3  parts  wine  and  1  part  water, 
how  nnicli  of  the  mixture  must  be  drawn  off  and  water  sub- 
stituted for  the  mixture  iu  the  cask  to  become  half  and  half? 

(305)  Three  tramps  meet  tojjfother  for  a  meal ;  tlie  first 
has  5  loaves,  the  sec(»n<l  3,  and  tlie  third,  who  lias  his  share 
of  the  bread,  pays  the  other  two  8  half-pence ;  how  ought 
they  to  divide  the  money  ? 

(30C)  If  the  discount  on  a  hill  due  8  months  hence  at  7^ 
per  cent,  per  annum  be  $48.75,  what  is  the  amount  of  the 
bill? 

(307)  A  began  business  with  a  certain  capital.  The  first 
year  he  gained  20%,  which  he  added  to  his  capital;  the 
second  year  ho  'gained  37 .V%,  which  ho  idso  added  to  his 
capital;  the, third  year  he  lost  40/^,  and  now  found  himself 
$200  worse  than  when  ho  began  business.  Find  the  capital 
with  which  he  begiin. 

(308)  A  man  sells  two  horses  for  $100  each,  and  by  so 
doing  gains  25  i)er  cent,  on  one  horse  and  loses  25  per  cent. 
on  the  otheii.  What  did  the  horses  cost  him  ?  Does  he  gain 
or  lose  on  the  whole  ? 

(309)  The  difference  T)etween  the  interest  and  the  discount 
on  a  certain  suiu  of  juoney  for  (5  montlis,  at  4  per  cent.,  is 
$2  :  what  is  the  Bum  ? 

(310)  A  cistern  without  a  to])  is  '27  ft.  long,  22  ft.  wide, 
and  0  ft.  0  in.  deej) :  what  will  it  cost  to  paint  it  inside  and 
out,  at  44  cents  a  square  yard  ? 
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(312)  T]u'ee-:ourlhs  the  selling  price  of  goods  is  20%  leas 
than  cost.  Find  the  gain  per  cent,  at  which  the  goods  are 
sold. 

(313)  A  sum  of  money  amounts  in  10  yrs.  at  lh%  simple 
interest  to  $787^.  In  how  many  years  will  it  amount  to 
$990. 
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(814)  I  spent  25%  more  than  my  income  in  a  certain 
year  ;  for  each  of  the  next  four  years  I  saved  6f  %  of  it  and 
then  I  had  fonnd  that  I  had  liyed  within  it  and  had  $50 
besides.    What  was  my  income^ 

(815)  A  Bohool  rate  of  5  mills  per  dollar  and  a  general 
purpose  rate  of  8  mills  in  the  dollar  produce  a  tax  of  $101.40 ; 
find  the  assessed  value  of  the  property. 

(816)  A  grocer  has  226  lb.  of  tea,  of  which  he  sells  46 
lb.  at  72  cents  per  lb.,  and  only  gains  8  per  cent,  at  this 
price.  He  now  raises  the  price  so  as  to  gain  10  per  cent, 
on  the  whole  outlay.    What  is  the  price  when  raised  ? 

(817)  If  I  owe  $2,000,  to  be  paid  in  4  months'  time,  and 
I  pay  $600  now,  what  extension  of  time  ought  to  be  allowed 
me  for  the  payment  of  the  remainder,  reckoning  money  to 
be  worth  8  per  cent,  per  annum  simple  interest  f 

(318)  A  and  B  run  a  mile  race  :  at  first  A  runs  11  yards 
to  B'«  10  ;  but  after  A  has  run  half  a  mile  he  tiros  and  rune 
9  yards  in  the  time  in  which  he  at  first  ran  11,  i?  running 
at  his  original  rate.     Which  wina,  and  by  how  much  ? 

(810)  A  woman  buys  a  certain  number  of  eggs  at  21  a 
■hilling,  and  the  same  number  at  19  a  shilling ;  she  mixes 
them  together  and  sells  them  at  20  a  shilling  :  how  much 
does  she  gain  or  lose  per  cent,  by  the  transaction  ? 

(820)  A  room  whose  height  is  11  feet,  and  length  twice 
its  breadth,  iekeB  148  yards  of  paper  2  feet  wide  for  its  four 
walls  :  how  many  yards  of  gilt  moulding  will  be  required  7 
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(822)  Simphfy  (-006  of  ^62.  U.  Sd.-f  8-461  ol  £8.  6a.)  X  S^H. 

(828)  Two  boys,  A  and  B,  come  into  school  punctually 
by  their  own  watches,  which  are  quite  right  at  9  o'clock  on 
Monday  morning.  A't  watch  gains  two  minutes,  and  B'i 
watch  loses  a  minute  and  a  half  every  day :  find  how  much 
later  B  will  be  than  A  at  Friday  afternoon  school,  2  p.m. 

(824)  Two  gangs  of  6  and  9  men  are  set  to  reap  two  fields 
of  86  and  46  acres  respectively.  The  first  gang  works  7 
hours  in  the  day,  and  the  latter  8  hours.  If  the  first  gang 
complete  their  work  in  12  days,  in  how  many  daya  will  tht 
•f  oond  gang  complete  theirs  ? 
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(826)  A  grocer  buys  soma  tea  at  48  cents  per  lb.  and  iom« 

at  66  cents;  in  what  proportion  must  be  mix  them  tbat 
when  he  sella  at  72  cents  per  lb.  he  may  be  making  a  piuiit 
of  20  per  cent.  ? 

(826)  A  pays  $8.60  more  tax  than  J5,  their  incomes  being 
equal :  living  in  different  towns,  they  are  rated  at  1^  cents 
and  1^  cents  in  the  dollar  respectively  :  what  is  A'i  income  ? 

(827)  A  bankrupt  can  pay  40  cents  in  the  $  [  if  his  assets 
were  ^500  more  he  could  pay  45  cents.  Find  his  debts  and 
his  assets. 

(328)  If  a  piece  of  work  can  be  done  in  60  days  by  85  men 
working  at  it  together,  and  if,  after  working  at  it  for  12  days, 
16  of  the  men  were  to  leave  the  work  ;  find  the  number  of 
days  m  which  the  remaining  men  could  finish  the  work. 

(829)  Alfred  owed  Robert  two-thirds  of  the  amount  that 
Robert  owed  Charles ;  and  to  settle  matters,  Robert  gav« 
lOd.  to  Alfred,  who  then  paid  Charles :  what  «kid  Robert  owe 
Oharlee  ? 

(880)  The  length,  breadth  and  height  of  a  wooden  box  are 
4  ft.,  2^  ft.,  8  ft.  respectively.  Find  the  cost  of  painting  the 
ontside  at  1«.  8<i.  a  square  yard. 


X   (8tX5f)— I7i. 


(MI)  Simplify 

3^XlTV-f4^-SA       8i 
6j-71-H-28-fff-f-i  '      4} 
and  find  their  sum. 

(83?)  A  man  walks  a  certain  r'stance,  and  rides  back  in 
8  hours  46  min.:  he  could  ride  both  ways  in  2^  hours.  How 
long  would  it  take  him  to  walk;  both  ways  ? 

(388)  I  have  to  bo  at  a  certain  place  in  a  certain  time,  and 
I  find  that,  if  I  walli  at  the  rate  of  4  miles  per  hour,  I  shall 
be  five  minutes  too  late,  if  at  the  rate  of  5  miles  per  hour,  I 
shall  be  10  minutos  too  soon.    How  far  have  I  to  go  ? 

(884)  -4,  B,  0,  and  D  enter  into  partnership :  A  and  JB 
eontribute  31890,  B  and  0  $1590,  0  and  D  $1810,  A  and  D 
11610,  A  and  C  $1600  :  they  gain  $1162  :  what  is  the  share 
of  each  ? 

(886)  On  a  stream,  B  is  intermediate  to  an  '  eqtiidistant 
from  A  and  C ;  a  boat  can  go  from  ^  to  B  and  baclc  in  6  hr. 
16  min.,  and  from  A  to  0  in  7  hr.  Huw  long  would  it 
lake  to  from  C  to  .^  ? 

(886)  I  have  a  oertaiu  tiuii  of  money  wheiewith  to  bay  a 
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certain  number  of  nuts,  and  I  find  that  if  I  buy  at  tlie  r{>:e 
of  40  for  10  cents  I  shall  spend  5  cents  too  much  ;  if  at  tho 
rate  of  50  for  10  cents,  10  cents  too  little.  How  much 
money  had  I  ? 

(337)  If  A  has  $38040  to  invest,  and  can  buy  Toronto 
city  0%  bonds  at  08^,  or  Montreal  Corporation  Ccmsolidated 
7%  stock  at  117;V,  how  much  will  the  one  transaction  be 
better  than  the  other,  brokera'^e  beinj'  1%  ? 


'o   ■-: 


(338)  What  must  bo  the  fiice  of  the  note  for  3  mos.  made 
on  IBtli  Auijf.,  so  thatihscounted  at  7^  ])er  cent,  on  the  day  of 
making  at  the  bank  the  proceeds  jnay  be  $14315  ? 

(339)  If  in  a  meadow  of  20  acres  tho  grass  grows  at  a 
uniform  rate,  and  133  oxen  consume  tho  whole  of  the  grass 
on  it  in  13  days,  or  that  28  oxen  5  acres  of  it  in  10  days  : 
how  many  oxen  can  cat  up  4  acres  of  it  in  14  days  ? 

(340)  In  a  constituency,  in  which  each  elector  may  vote 
for  two  candidates,  half  of  the  constituency  vote  for  A,  but 
divide  tlioir  votes  among  B,  C,  7>,  E,  in  the  jn/i^jortions  of 
4,  3,  2,  1 ;  of  the  remainder,  half  vote  for  B,  and  divide 
their  votes  among  0,  i>,  JjJ,  in  the  proportions  of  3,  1,  1; 
two-thirds  of  the  remainder  vote  for  1)  and  Bj  urA  640  do 
not  vote  at  all ;  find  the  order  on  the  poll,  and  Uie  whole 
number  of  electors. 


(841)  Simplify  l.V  of  2 1  +  6^ 


(342)  Simplify 


2f + 


X  i  of 


/ 

51 

1^ 

•24  + 

1 

•53\ 

^2-2 
of  4i 

•04  j 

13^  of  5i 


n 


H  of  a  -J- 10-^ 

(343)  When  tho  New  York  gold  market  is  at  104f ,  what 
would  I  get  for  ^1*2304. 50  currency. 

(344)  A  person  invents  $0150  in  5  V  per  cent,  stock,  so  as 
to  receive  an  income  of  §787.50 ;  what  was  the  price  of  the 
stock  ? 

(345)  Two  pipes  A  and  B,  would  fill  a  cistern  in  25  min- 
utes and  30  nunutes  respectively.  IJotli  are  o])('ned  together, 
but  at  the  end  of  8»  minutes  the  second  is  turned  otL  In 
how  many  minutes  will  tlio  cistern  be  filled  ? 

(340)  A  man  for  5  years  spends  ^40  a  year  more  than  his 
income.  If  he,  at  tho  end  of  that  time,  reduce  his  oxpendi- 
tm"e  10  per  cent,  in  4  yeai'S  ho  will  have  paid  off  his  debts 
and  saved  .£120.     Find  his  income. 

(847)  The  sum  of  iJ177  is  to  be  divided  amojig  15  men,  2/ 
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women,  uid  80  children,  in  snoh  »  muiner  ihftt  %  Bum  and 
a  child  may  receive  together  as  mnoh  as  two  women,  and  all 
the  women  may  together  receive  £60 ;  what  will  they  each 
respectively  receive  ? 

(848)  If  8000  metres  be  equal  to  f  miles,  and  if  a  eabie 
fathom  of  water  weigh  six  tons,  and  a  cubic  metre  of  water 
1000  kilogrammes,  find  the  ratio  of  a  kilogramme  to  apoxmd 
avoirdupois.  (Longton). 

(B4^)  A  mixture  of  soda  and  potash,  dissolved  in  2040 
grains  of  water,  took  up  980  grains  of  aqueous  sulphuric 
acid,  and  the  weight  of  the  compound  solution  was  4285 
graius.  Find  how  much  potash  and  how  much  soda  the 
mixture  contained,  assuming  that  aqueous  sulphuric  acid 
unites  with  soda  in  the  proportion  of  49  grains  to  82,  and 
with  potash  in  the  proportion  of  49  to  48. 

(850)  A  room  is  21  ft  long,  16  ft.  8  in.  widt,  10  ft.  high ; 
it  contains  8  windows,  the  recesses  of  which  reach  to  the 
ceiling,  and  are  4  ft.  6  in.  wide  i  tbere  are  in  it  4  doors,  each 
6  ft.  6  in.  high  and  8  ft.  8  in.  wide ;  the  fire-place  is  6  ft.  wide 
and  4  ft.  high ;  a  shirting  1  ft.  8  in.  deep  runs  round  the 
walls ;  find  the  expense  of  papering  the  room  at  5  otntf.  4 
tqoan 


m  'I 


ANSWERS. 

Ex.  (i),   p.  5, 

(1)  0eT€fi ;  fhirteen ;  forty-five ;  fifty-nine  ;  three  hnndred 
ftnd  tweuty-iix  ;  four  thousand,  five  hundred  and  seventy- 

(2)  Ninety ;  one  hundred  and  ten ;  two  hundred  an^ 
■even  ;  fonr  thousand,  three  hundred  ;  four  thousand  and 
ihirty-six  ;  four  thousand,  three  hundred  and  six. 

(8)  Seven  hundred  and  eighty;  six  hundred  and  nine ; 
five  thousand,  three  hundred  and  sixty ;  two  thousand  and 
twenty ;  one  thousand,  one  hundred  and  one. 

(4)  Thirty-six  thousand,  four  hundred  and  ninety-seven ; 
forty-nine  thousand,  five  hundred  and  thirty-two ;  six 
hundred  and  fifty-four  thousand,  three  hundred  and  twenty- 
one;  seven  hundred  and  forty-three  thousand,  two  hundred 
And  sixty-nine. 

(6)  Forty-five  thou  sand;  thirty-two  thousand,  six  hundred; 
leventy-five  thousand,  two  hundred  and  thirty ;  five  hundred 
thousand. 

(6)  Eight  milLons,  five  hundred  and  seventy-two  thousand, 
niuw  hundred  and  fourteen ;  three  millions,  four  hundred 
and  sixty-nine  thousand,  two  hundred  and  eighteen ;  four 
millions,  six  hundred  and  twenty-nine  thousand,  eight 
hundred  and  seventeen. 

(7)  Nine  millions ;  twenty-nine  millions  ;  seven  hundred 
And  fifteen  millions. 


(8)  Nine  hundred  and  ten  millions,  three  hundred  and 
seven  thousand,  two  hundred  and  forty ;  three  hundred  and 
seven  miUions,  four  thousand  two  hundred  and  five ;  three 
hundred  and  eighty  millions,  five  hundred  and  three  thousand 
and  forty. 

(9)  Two  hundred  and  forty-three  billions,  seven  hundred 
Kkd  fifty-nine  millions,  two  hundred  and  sixty-eight  thou- 
gftnd,(three  hundred  and  forty-two ;  three  hundred  and  seven 
billiont),  lour  hundred  and  five  millions,  six  thousand,  two 
himdrei  uid  Mventy. 
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Bx.  (li),  p.  6. 

d;  1*2;  17;  19;  18;  16;  11. 

23 ;  27 ;  35 ;  88 ;  44  ;  40 ;  26 ;  84. 
67 ;  75  ;  62  ;  83 ;  74  ;  92 ;  68 ;  96. 
76 ;  22  ;  oO ;  15;  28  ;  61 ;  49 ;  18  ;  90 ;  78. 

107 ;  130 ;  246 ;  872  ;  608 ;  740 ;  990. 
886 ;  747 ;  410 ;  913 ;  750  ;  384. 
818;  808;  206;  480;  512;  787. 
78^5  ;  9637 ;  12000  ;  8400 ;  6003 ;  85040. 
647C  ,•  8660 ;  8780 ;  1247  ;  4808. 
6004 ;  7022  ;  8600 ;  9047  ;  2017 ;  19402. 
70007  ;  60060 ;  14014 ;  70017 ;  12303  ;  16008. 
856728;  640842 ;  900rno  ;  800040. 
7000000  ;  4676866  ;  76806940. 
815000000;  6040000;  8000700;  18000020;  700000002. 
815674018003 ;  35600000520. 
7000000000  ;  5800000600047 ;  8000000048007. 
805005004006003 ;  53000053063. 
9000000000009;  90000000000900;  19000000019000 
1000001001101. 


(10 


1. 


Ex.  (iii)  p.  9. 


Twenty-eeren.      (2^    Forty-nine.      (8)    Sixty-eigM 
Seventy-three.      (6)    Ninety-two. 
One  hundred  and  forty-four. 
One  hundred  and  sixty-three. 
One  hundred  and  ninety-nine. 
Six  hundred  and  sixty-tour. 
One  thousand  eight  hundred  and  seventy-two. 
2. 


XXXVII.  (2)    LIX. 

LXXXVII.  (6)    XCV. 

OXLV.  (8) 
MDCCLXIII. 


(3)    LXII. 
(6)    CXXXIX. 
8)    CLXXIX.    (9)    DOCCXLVL 


Ex.  (iy),  p.  10. 

11;  16;  20;  26.  (2)  98. 

60.  (6)  1409. 

788.  (8)  4971. 

74388.  (11)  2008. 

1671.  (14)  880. 

88688.  (17)  28206. 

208.  (20)  1168. 

12982.  (28)  106884. 


'■ll 


(8)  67. 
(6)  949. 

(9)  28406. 
12)  8810. 
15  28498. 

(18)  18626. 

(21)  9289. 

(24)  59228. 


i!i- 


1*1 


89v 

20) 

81) 
84) 
87) 
40) 


S84271. 

1848088. 

8782272. 

60888150. 

1;L2261. 

227666697. 


7. 
29. 
85. 
M. 

8808. 

6222. 

2779. 

881. 

2042. 

51195. 

18467. 

1. 

9P&999btf99. 

ilO, 

619. 


\)  1450741. 

(29)  1979628. 

[82)  8476908. 

(85)  20826857. 

(88)  764868. 


(27)  680077891. 

(80)  1184946. 

(38)  799819. 

(36)  14621298. 

(89)  1825947. 


f 


(▼).  p.  14. 

(2)  8 

(5)  84. 

(8)  29. 

11)  609. 

14)  2112. 

(17)  61471. 

(20)  28828. 

(28)  46. 

(26)  6467. 
10999. 
60023. 

(86)  999000. 

(88)  8. 

(41)  698. 


f«)  19. 

f6)  54. 

(9)  45. 

(12)  82. 

(15)  4228. 

(18)  108. 

(21)  2761. 

(24)  82. 

(27)  6780. 

(80)  1096. 

(88)  18378408. 
(36)  9990000a 

(89)  26. 
(42)  159. 


1 


■iL  (91),  ».  H. 

45.        (2)  804.         (8)  49a 

870.       (5)  684.         (6)  861. 

9278.       (8)  11864.  (9)  60;  75:  176;  228 

686;  1016;  1270;  1897;  2540;  8890. 

9868;  14802;  27187;  29604;  1233600;  17269000. 

886861;  4.11719;  449148;  1871460000; 

2994820000000. 


S46. 

182a 

8816. 
1646992. 


Es.  (tii),  p.  19. 

(2)  1078. 

(ft)  8000. 

(8)  800$6. 

(11)  7417784. 

Hx.   (Tiii),  p.  20. 


(8)  1620. 
(6)  18784. 

(9)  98940. 
(12)  6798269flt 


173482. 

872S02. 

89842154. 

162847420. 

848G87421500. 

6340400440. 


(2)  128904.     (8)  409864. 
(5)  2274048.    (6)  2667640. 
C8)  61212122.    (9)  819766614. 

68376823669. 

88871923744. 

296990966442. 


f 


&NIWBB8. 


fH)  609485012763918. 

18)  703004503. 

(20)  8454309888. 

(22)  61110346167. 

(24)  24259354428. 

fS6)  13575555747. 


(17)  184267058510001 

(19)  8690386740. 

(2l)  4930038124. 

(23)  1407009621. 

(25)  248155914760. 

(27)  249493696792. 


Ex.  (ix).  p.  21. 
(1)  8840.    (2)  1909680.    (2>  112111104884400(). 

Ex.  (x)  p.  31. 


(1)  225. 

(4)  8249. 

(7)  7569. 

(10)  56169. 

(18)  622521. 
(16)  15625. 

(19)  804357. 
(22)  46118016. 
(26)  961604803. 


(8)  1600. 
(6)  6184. 

(9)  12996. 
(12)  804609. 
(15)  2197. 
(18)  814482. 
(21)  10974698. 
(24)  848913664. 


2) 

(6) 
(10) 
(14) 
(18) 
(22) 


(1)8. 
(5)  14. 

(9)  108. 
(13)  56286. 
(17)  2104. 
(21)  66169. 
(25)  817649.  (26) 
(29)  8469805. 
(32)  6642300741. 
(36)  800071. 


(1)  8426. 


(1)  676. 

(6)  4761. 

(8)  10000. 

(11)  390025. 

(14)  1331. 

(17)  103823. 

(20)  1000000. 

(23)  156590819. 

Ex.  (zi),  p.  24. 

8.       (3)  12.       (4)  11. 

14.      (7)  24.       (8)  108. 
18.     (11)  528.     (12)  1082. 
241248.  (15)  458097.   (16)  7689523. 
17553.   (19)  24000729,  (20)  2019. 
6678094.  (23)  4348432.  (24)  6072. 
391526.  (27)  89876548.  (28)  80207. 
(30)  68274625.    (81)  472304974. 
(83)  8462974231.  (84)  90807. 
(86)  29970. 


Ex.  (xil),  p.  25. 
(2)  6487. 

Ex.  (xiii),  p.  26. 


(8)  84008024. 


(8)  2162568. 
(6)  600608. 


(1)  8826.        (2)  241987. 

(4)  1749864.      (6)  1243904 

(7)  79267440.     (8)  896647.     (9)  659872. 
(10)  444618674546.  (11)  6947644611.  (12)  800749020048T. 
(18)  2131962,  1421808,  1066981. 
(14)  810218774,  206812616,  166109887. 
(16)  18770469182,  9180806088,  68862296M» 

18)  8084784,  4818118,  4169880. 


*'  i 
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il 


(17)  196850840,  122719275,  109088800. 

(18)  46913400,  29820850,  26063000. 

(19)  1188764,  724668,  664279. 
(80)  4224924,  2688588,  2464539. 

(SI)  962841116,  612398892,  661d6565L 


Ex. 


(1) 

(4) 

(7) 

(10) 


8, 9.  (2) 
2,  8,  5, 10.  (5) 
2,  4,  8.  (8) 
2,  8,  4,  6,  8,  9. 


(xv),  p.  28. 

2,  3,  4,  8,  9, 
2,  3,  4,  8,  9. 
6. 

(11)  2,11. 

Ex.  (xvi),  p.  29. 

2,  8,  8.     (2)  2,  2,  2,  8. 
2,  2,  2,  2,  2.  (5)  2,  2,  3,  8. 
2,  8,  7.     (8)  3,  17. 
8, 19.     (11)  2,  2,  3,  8, 

7,  13.     (14)  3,  3,  11. 
8,5,7.    (17)  2,2,3,3,3. 
2,  2,  3, 11.        (20) 
2,  2,  2,  2,  2,  8,  8.    (22) 

8,  5,  5,  7.  (24) 
8,  8,  8,  3,  3,  8.  (26) 
2,  2,  2,  2,  3,  a,  3,  e  (28) 
2,  2,  2,  2,  2,  2,  2,  8,  8,  5. 


(8)  8,  6,9,  a 
(6)  8,6,9. 

(9)  2,8,4. 


(3)  8,  8,  8. 

(6)  3, 13. 

(9)  2,  3,  8,  8i 

(12)  5,17. 

(15)  2,  2,  5,  6. 

(18)  2,  2,2,  2,  T. 


2,  2,  2,  2,  11. 

2,  2,  2,  2,  8,  8,  o. 

5,  5,  5,  5. 

8,  3,  3,  37. 

^.  2,  ^1  J,  2,  6, 11. 


^) 
(7) 

(10) 


4858. 
805892. 
8104199. 
4842866. 


Ex.  (xvii),  p. 
(2)  9806. 


39. 


(6 

(8 

(11) 


420077. 

11976096. 

48482280. 


a) 

(4) 

(7) 
10) 

18) 


2472. 

42370218. 
74282657. 
486876. 
87296. 


(8) 
(11) 


Ex.  (xriii),  p.  30. 

452736. 
8642934. 
14287262. 
8781076c 


(3)  147474. 

(6)  1594432. 

(8)  32661000. 

(12)  10138680000. 


(8)  41798032. 
(6)  42765328. 

(9)  204074. 
(12)  784978. 


Bz. 


(1)    94,  rem.  14. 
h)    18578,  rem.  17. 

(0)  106581,  rem.  85. 
(7)    849,  rem.  20. 
(9)  11447,  rem.  72. 
(U)  10006,  Mm.  8669. 


(zix),  p.  31 

(8 
12 


11860,  rem.  86. 

878,  rem.  22. 

844880,  rem.  85. 

2392,  rem.  134. 

965316,  rem.  718. 

10000821,  rem.  1813. 


Ex.  (xz),  p.  8t. 


(1)  276,  rem.  18. 

(8)  2878,  rem.  9. 

(6)  28998,  rem.  22. 

(7)  86629,  rem.  23. 

(9)  7429,  rem.  7. 
(11)  2987685,  rem.  19. 
(18)  423,  rem.  72. 
(16)  6687,  rem.  207. 


(2)  86724,  rem.  11. 

(4)  20174,  rem.  18. 

(6)  21074998,  rem.  26. 

(8)  246925,  rem.  21. 

(10)  129295,  rem.  83. 

(12)  4236,  rem.  67. 

(14)  604,  rem.  128. 


Ex.  (xxi),  p.  83. 
a)  I.     (2)  472369.     (3)  624.     (4)  8012. 

Examination  Papers.     (Page  40.) 

a.) 

(1)  Four  millions,  two  hundred  and  thirty-seven  thoTi8aiid« 
four  hundred  and  ninety- bIi;  668812. 

196181.  (8)  7829. 

4268111;  16362894.       (6)  935977;  7429. 

(n.) 

(1)  26257680 ;  four  hundred  and  two  millions,  fifty  tho«- 
land  four  hundred  and  seven. 


(2)  16992009. 

(4)  838091,  rem.  63. 


(8)  26438313;  99914800. 
(6)  1176427 ;  130608. 

(HI.) 


(1)  Ten  billions,  ten  milUons,  two  hundred  and  one  thou- 
sand,  four  hundred  and  one;  1023001;  1001122440^; 
2046002. 

1546478344 ;  167791881 6.     (8)     2237069,  rem.  11. 

81406999.  (6)  6226,  rem.  88. 


(ly.) 

(1)  1888.  (2) 

(8  2,  2,  2,  7;  2,  8,  18;  2,8,19.  (4) 
(6)  999899. 


7482229,  rem.  98. 
12000690. 


(V.) 


66299476,  r«m.  6846. 
2,2,2,6:  2,3,8,6} 
sziT:xlT]i;tlzi7iii. 


(2)    88662792864. 
«,  8,  8.  7. 
(6)     12000. 


i 


l>: 


.1  ': 


i 


800 


ANSWERS. 


(VI.) 


(1)    619161890. 

(31     7283 

(5      7684  and  978 


(2)    8670344882024 
(4)    $14541. 


(VII) 


(li  $269.  (2)  72  days. 

(31  252.  (4)  296237. 

(5»  $13300,  $11900,  $1050i>. 


(VUI.) 


(1)    7000 
(31     31239 
(6)     $30 


(2)     9999000025 
(4'     11796  steps 


(IX.) 


(X.) 


(2)  170680900742874252. 
(4)  786543. 
Quot ,  432. 


(2)  450  lbs. 

(4)  $232. 


(3)  $37569. 

(5)  $21000;  $5400. 


(3)  2790219. 

(5)  Rem.  12 ;  Divisor,  72 ; 


Ex.  (xxii.)  p.  44. 


(1)  2. 
(6)  7 


(1)  48. 
(6)  86. 


(2)  6. 
(7)  8 


(3)  20. 
(8)  16. 


(4)  18. 
(9)  16. 


Ex.  (xxiii.),  p.  45. 


(2)  32.   (3)  8.     (4)  3. 
(7)  936.   (8)  355.   (9)  28. 


(5)  48. 
(10)  8. 


(5)  8453. 
(10)  2345. 


(1.)  4.    (2)  2 


Ex.  (xxiv.),  p.  46. 
(8)  73.   (4)  29.   (5)  41.   (6)  87. 

Ex.  (xxv.),  p.  47. 


(1)  H. 
5)  17C 
))  81759. 


(5)     17000. 


(2)  2876. 
(6)  85800. 


(8)  2532. 
(7)  23400. 


Ex.  (xxvi,),  p.  49. 


(1)  860. 
(6)  86086. 
(9;  27720 


(2)  1320. 
(6)  27824 
(10)  228150. 


(81  288. 
(7)  8570. 


(4)  9556. 
(8)  16128. 


(4)  6040. 
C8)  2840. 


,1  t 


ANSWERS. 


801 


48. 
8. 


8453. 
2845. 


bii. 


Examination  Papers.    (Page  49). 

(I.) 

(1)  3327.  (2)    35  times.  (3)    44496  rails. 
(4)     7.                      (5)     84,  3C  and  132. 

(11.) 

(2)  Bags  of  1,  2,  or  3  bu.  each  ;  bins  of  300,  150,  or  200 


(3)     #1650. 


(5)    982832. 


(4)     60  niiu. 
(HI.) 

(1)  1,  2,  3,  4,  5,  6,  8,  9,  10,  12,  15,  18,  20,  24,  25,  30,  36, 
40,  45,  50,  60,  72,  75,  90,  100,  120,  150,  180,  200,  225,  300, 
360,  450,  600,  900,  1800. 

(2)  29. 

(3)  3391  and  2099  are  prime ;  14787  and  1477  are  com- 
posite. 

(4)  60  hours ;  A,  300  mi. ;  B,  240  mi. ;  C,  180  mi. 

(5)  40  grains. 

(IV.) 

(2)     203.  (3)     9|mi.  (4)     70560. 

(5)  24  firkins. 

in 

(2)    60.  (3)     Band  6.  (4)    44  times ;  9284  trees. 

(6)  3366000. 

Ex.  (xxvii.),  p.  54. 

(1)     A-         (2)     A-        (3)     h  (4)     h         (5)    i 

(6)    h  (7)     f!^.        (8)     6h^'         (9)     Hh    (10)    M. 

Ex.  (xxviii),  p.  55. 

/1\     21       2  0  /PA     2  4       15        14  /0\     2.11        2  20       210 

\^)   s'Sf'  "iS"*       v^/  T54'  ^■•r»  6f       W^  irfl.f'   :v^5»  ygj* 

{A\     100       1  fi  0        CI  3  8  ^  ')"\     4 " «       6  3  0       3  0  4       4  A  rt 

\^)    -^iO^    iJiT)'    2i(T»    IJfO*  VV    7  14'    7ll»    7  IT'    TT¥. 

/a\     so       fid      15       2  A  /7\      3  24  2  00  8  4  3  3 

\^)    to'    50'    F0"»    8^'  V';    IffSO'    T05<T»     108^'    TOTTT* 

Ex.  (xxix.),  p.  56. 
TliG  fraciions  are  arraii«^'(Ml  in  descending  order. 

(1)  I.  A.  4-         (2)  S.  ^.  f?.  (8)  +1.  jOt,  if 

(4)  A,  H.  A-      (5)  jrV.  A.  H-      (6)  A.  A.  iV- 


^ 


1(    '' 


I' i 


ouz 


(1)  li 


^'S' 


(6)  a. 


(1) 

(6) 


^2' 


1 
TlO' 

)    t 

4  18' 


(1)  /,• 
(6) 


1  r  0  i  • 


(i)f 

(6)  li". 


(1)  ^f  • 
(5)  42-' 


TTJ 


(1)  lAV 

(5)  43J. 

(0)  88^. 

(1)  274. 
(5)  IJ. 


(1)  trV 
(6)  8^. 


(2) 
(7) 

(2) 
(7) 


3  7 

4  2" 

10  18 
1  4  S  6  • 


ANSWERS. 
Ex.  (xxx),  p  56 

(3)  U- 

(8)  MU- 

Ex,  (xxxi),  p.  57- 


(4)  »» 
(9) 


223  1 

2  8  8  0  • 


(5)  ]r 


3U' 


4  8 

T  a  ;y  • 

■->  1  8 
rOTT* 


(3)  T-b- 


1 

55^ 


(4) 
(9) 


(2) 


(4)  if- 
(9)  ^i. 


6^2  7  7 
29" 


(B) 

Ex.  (xxxii),  p.  59. 
(2)   Ui-       (3)  I  (4) 

(7)  ^y;.   (8)  ^y^.    (0) 

Ex.  (xxxiii),  p.  60. 

b-  (^)   A* 

7T*        (")  m* 

Ex.  (xxxiv.),  p.  61 

(2)   ■-^f  •  (3) 

(«)  3A'5V-       (7)  31,^", 
Ex.  (xxxv.),  p.  62. 

(2)  1§.  (3)  l§fS4 

(0)  178^         (7)  5/,. 
,10)  2,\.         (11)  8f>. 

Ex.  (xxxvi.),  p.  63. 

(2)  744.  (3)  718|. 

(6)  4.  (1)  2J. 

Ex.  (xxxvii.),  p.  64. 

(2)  tU'  (B)  ^V 

(C)  142.^.         (7)  8850J 

Ex.  (xxxviiii),  p.  67. 


48 
no- 
lo 1  6 
7^5^' 


9  8 


(5) 


1 


(5)  Ze- 


es) ^ 


3- 


(4) 

(4) 

(8) 

(12) 

(4) 
(8) 

(i) 

(8) 


10  00 

928ff. 


1  O  9  f>  3 
1  R3 


1  0 


26. 


I 
GG. 


(1)  1,'3- 

(6)  ItV- 
(9)  2||. 

t 

(2)  inV 
(6)  ii|. 

(10)  il 

(3)  i|. 
(7)  If. 

(1)  m- 

(8)  lA- 

'"H,. 


ANSWEBH. 


m 


G- 


(5)  55f. 

(9)  ifV^* 


(i)  Iff- 


(6)  .}. 

(10)  HI- 


(4)   5. 
(8)  20m. 

a2)  |. 

(3)  i  6|. 
(6)  11  li  2C 

(9)  7i. 

(12)  U,  1|. 

(15)  1,  f. 

(18)  U^%%. 


(21)  1 


Ex.  (xxxix.),  p.  68. 

(2)  tV  (3)  lA' 

(7)  f?,J. 
(11)  7,V 

Ex.  (xl.),  p.  68.    ■ 

'v^;  4?,  VV.  B.   (5)  ^. 

(7)  ^^bV  i.  (8)  B 

(10)  3.  (11)  lOftf. 

(13)  J,  /t-  (14)  .^Sf  1?. 

(16)  5,  18.  (17)  66. 

(19)  ?f  (20)  1. 

^22)  iU'  (2B)  2. 

Examination  Papers.     (Page  71.) 

(2)^491.  (S)5^^rr7.     (4)  $13800.  (5)  3f2^  ami  H. 

(11.) 

(2)  H,  H,  i^,  /b.     (3)  i^uVd.    (5)  Ship,  $24000; 
Cargo,  136000. 

-  (III.) 

(2)  $18f .  (4)  tIHtt.    (5)  A,  20 ;  B.  48 ;  C,  84. 

(IV.) 

(2)  H.  (3)  34iS.      (4)  Horse,  $120;  Carriage,  $105; 

Harness,  $25.  (5)  A,  $4334;  B,  $1474;  C,  $8080. 

(V.) 
(2)  SU'         (3)  $2015;  405  sheep;  390  calves;  806  pigs. 
(4)  $180.        (5)  18  ft. 

(VI.) 
{2)  A,  h,  ^.        (8)  1.        (4)  S40.        (5)  ^  ft. 

(VII.^ 
(2)  $1833^,  ji,.  (8)  1000000. 

(4)  30  miu. :  A,  6  tinios  ;  B,  5  times ;  C,  4  times; 

(6)  A,A;  B,  A;  c,M;  D.H- 


il 


Ml 


AXfWHBS. 


(2) 
8600 


(1) 

(9) 
(18) 

(17) 


t;A.  (8) 

rods ;  8000  rods.  (5) 


(vm.) 

86.      (4) 


252. 
Ex.  (xU),  p.  76. 


80  min.; 


Two  (TO 

1  a  5  0  0 1 

SAb'O 

•4679. 


(2) 

(6) 

(10) 

(14) 


T  OOOOl 
1000 

•003. 


(8) 
(7) 

(11) 

(16) 


i 

V 

•9 


•026679.  (18)     8-26798.  (19) 

Ex.  (xlii),  p.  7b. 
•7.  (2)     -24.64. 


172-96. 
•0019. 


(4) 

(8) 

(12) 

(16) 


t 

aoo 
•87. 

-000 


758-279832.     (6) 
6964-72672.     (8) 


885-260863. 
970-17047. 


(8)     -0012. 
(6)    8741-2062. 


I 


i 


Ex.  (xliii),  p.  79. 

61-211.         (2)     1-648.         (8) 

•0607.  (6)     679-1274.    (7) 

•004885.       (9)     9-999S.      (10) 


48-2298. 

-0000014. 

-00101. 


(4) 


Ex.  (xliy),  p.  81. 


85-26.  (2) 

•00041688.         (5) 

14977-92625425. 

•057746898828045. 

•00984126. 

•16206806. 

1600626. 


18-9826.  (8)     •100845. 

12-08980482.        (6)     -9. 
(8)     -0000465181. 
(10)     208-1756627507265«;i.. 
(12)     1-01.  (18)      00081804. 

(15)     -1009981674.    (16)     20-570e94. 


li.    (xlv).  p.  81. 


s 


12. 

12700. 

480. 

96-476. 

•0000771089. 

2469800000.  (17) 

1290. 

76.871. 


28.28126. 

8808i-448... 


14400. 

48078. 

147. 

-0066880. 

2998^16000. 

859b. 

8-59. 

906741000. 

Bx.  (xlti),  p.  87. 

(2)    1119296876. 
(6)    -00192. 


•0018. 

10000. 

•0000002004. 

876640000. 


(16)     -20162. 
(18)     -00000029. 
(21)    467-61. 


8-480& 
•0001780. 


.804. 

mi. 


104. 
0. 

I. 


780. 


ANSWEBSc 

Ex.  (xlvii.),  p.  87. 

(1)  26-654875.  /2)  -0010902475- 

(4)  -00001614.  (5)  ]75-0309987d, 

(7)  154468-75.  (8)  25000000. 
iXO)  -0000005005005. 

Ex.  (xlviii.),  p.  88. 

(1)  18478-260.  (2)  -249. 

(4)  8658146-964.       (5)  -095. 

Ex.  (xlix.),  p.  92. 

(2)  -44.  (3)  •85714-2. 

(6)  -02439.        (7)  -523809. 
(10)  2-345. 

Ex.  (1.),  p.  95. 

(2)  -002521. 
(5)  20-38702. 
(8)  420-104. 


(1)  -35. 

(5)  -ooi. 

(9)  -01236. 


(1)  -09484. 

(4)  235-104. 

(7)  -0374. 

(10)  -928. 


(1)  « 


7' 


(3)  14498-8. 
(6)  -0000926. 
(9)  -00001. 


(3)  -092. 

(OJ  32714-285, 


(4)  -01. 
(8)  -216. 


(3)  165-699£. 
(6)  i-611. 
170-3367. 


(A)     3  47 
^^^  TTTT* 


(5)  T-'- 


(1)  m 


(6)  63^-9 


(3)  4|.|. 

(7)    2_1  7  51. 


(4)  ?f  i^ 


ZJTS* 


Ex.  (li.),  p.  96. 
(2)  /,.  (3)  ,1^ 

fTT*  ^^'  tAt*  ^'^^   TTT TT*  (^)   riTn' 

Ex.  (lii.),  p.  97.  ' 

(a\    72  00  9 

V"'     '5900*  ^''      ¥3^7)0- 

Ex.  (liii.),  p.  99. 

(1)  15-8430,  (2)  20-51602025. 

(4)  -02067249.  (5)  206  Jf 

(7)  H?-  (8)  ^,. 

.    Examiiiation  Papers.     (Pago  99.) 

(I.) 

(8)  1st.      (4)  263  times;  i        (5)  -0000006  aud '0000009. 

(II.) 

a>  A.  riJir^  IMh  AV-       (2)  ^14.90.       (8)  8.7i5. 
(4)  y.  (6)  •714^. 


(3)  1-7780062. 
(6) 


,:     I 

!  r 


I 


^ 


f 


H'i 


806 


ANSWEBS. 


(m.) 


^2)  $816f .        (3)  13 ;  $3000.       (4)  $232|.        (5)  ^m^ 

(IV.) 

(2)  $21.60.  (3)  425,  (4)  4000004-00000010000090007 ; 
Seventy-four  millions,  throe  hundred  and  six,  and  sixty 
millions  and  seven  triUionths.  (5)  82^  yd. 


(V.) 

^2)  Trffmir. 

(3)  10-7608  miles. 

(4)  1311. 

(5)  ^,  |192.23i;  B,  |145.53^;  0,  $110.94^ 

1 

(VI.) 

(3)  $34i. 

(4)  3-141592. 
Ex.  (Iv.),  p.  105. 

(5)  -00097061. 

ri)  14. 

(5)  29',. 

(9)  440. 
(13)  23456. 
(17)  5678. 

(2)  23.                (3)  32. 

(6)  345.              (7)  327. 
(10)  835.            (11)  6031. 
(14)  72500.         (15)  2031. 
(18)  437962. 

Ex.  (Ivi.),  p.  106. 

(4)  76. 

(8)  867. 
(12)  4698. 
(16)  739000. 

(1)  4-1. 
(6)  -26. 
(9)  210-75. 

(2)  16-79.           (3)  -95. 
(6)  -027.             (7)  131-31 
(10)  137-65. 

Ex.  (Ivii.),  p.  107. 

(4)  -61. 
(8)  1-001. 

(1)  4-4721. 
(6)  -4110. 
^)  4-0306. 

(2)  6-4772.         (3)  -9486. 

(6)  -1264.           (7)  -0252. 

(10)  -9999.         (11)  -5025. 

Ex.  (Iviu.),  p.  108. 

(4)  -8478. 

(8)  -0347. 

(12)  6-4833. 

(1)  ^. 

(6)  m. 

(9)  8i.. 
(13)  -7906. 

(2)   A.                (8)  \\ 
(6)  2i.                (7)  2i 
(10)  6i.              (11)  4i 
(14)  -6464.         (15)  2-6298. 

(4)il. 

(8)  \\%. 

(12)  ^. 

(16)  8-0822. 

(17)  8-7649. 


(1)  16. 


Ex.  (lix.),  p.  110. 


(5>  85. 
(0)  36. 


(2)  82. 

(6)  64. 

(10)  99. 


(8)  42. 

(7)  84. 

(11)  89- 


(4)  79. 

(8)  78. 

(12)  69, 


AMswaM. 


MV 


Ex  (Ix),  p.  111. 

81 

(9) 
(13) 
(17) 

245. 

128. 
266. 
686. 
4968. 

(2)    6P1.            (8)     307. 

(6)     179.            (7)     463. 
(lO;    679.          (11)    4]8. 
(14)     708.           (16)    888. 
(18)    8766. 

Ex  (lxi),p.  118. 

^1 

(12) 
(16) 

670. 

loa 

60f. 
j12. 

(1) 

(6) 

(Si 

.78. 

8-820. 
-908. 

(2)    -064.           (8)     8002. 

(6)    H               (7)    7i 
(10)    -496.          (11)    2-616. 
(14)     -698.         (16)     1-966. 

Ex.  (Ixii),  p.  118. 

(4) 

(8) 
(12) 
(16) 

1-709. 

•822. 

1-478. 

IS 

27. 
64. 

(2)    46.               (8)     6-3. 
(6)    81. 

Ex.  (Ixiii),  p.  117. 

(4) 

18. 

(1)  13 ;  80 ;  86 ;  47.        (2)  108  ;  270 ;  615  ;  846. 
(8)  8466 ;  4800 ;  2762 ;  16686.  (4)  72  ;  68 ;  94  ;  106  ;  168. 
[6)  060 ;  1228 ;  4268 ;  14087.  (6)  41880 ;  108870  ;  806978. 


Ex.  (IxiT),  p.  118. 


(1)  HH 
78.  6J 
£i.  B*.  8i<i. 


(4)  7».  6id. 


(2) 


(2)  4S\d.  (8)  49H 

6)  9s.  Hid.  (6)  16«.  6Jrf. 

£891.  Ids.  4K  (9)  ^664.  19«.  Id, 


Ex.  (Ixy),  p.  120. 


(1)  ^21.  16«.  Id. 
(4)  £S1.  128.  9d. 


(2)  £81.  Ss.  Od.      (8)  £32.  158.  2d, 
(5)  ^23.  18».  Sid.  (6)  ^88.  18«.  4H 


(7)  ^82.  9s.  Qid.       (8)  ^82.  6s.  5d.       (9    ^£169.  6s.  Id 
(10)  £181. 18s.  Gd.    (11)  Je240.  19s.  Id.  (12)  £168.  11«. 
(13)  £200.  17s.  Hid.  (14)  £220.  6«.  9H 

ri6)  £8602. 17f.  ed. 


Ex.  (Ixri),  p.  122. 


£86.  8«.  6d. 

£8. 18s.  lid. 

14*.  IK 

IH 

£86108. 17f.  6H 


£28.  Ot.  lOd, 
£288. 17s.  lOH 
£1. 16s.  7\d, 
£1619. 12s.  9yL 
£1219.  l«t.  l(|<i. 


N 


Ml 


(1)  £1. 98. 
(4)  ^8.  es.  Gd. 
(7)  ^22.  14«.  8^. 
(10)  £6.  18«.  l^d. 

(18)  ^111.  6<'.  8d 
(16)  ^104.  12*. 

(19)  M.  Us.  Sd. 
(22)  £d9  7s.  6d. 


Bx.  (IxTii),  p.  lit. 

(2)  6*.  lOd.  (8)  Sa.  9d. 

(5)  ISs.  Sd.  (6)  ^1.  2»  1<«. 

(8)  ;ei4.  lU.  (9)  ;ei2.  6». 

(11)  ;£21.  12s.  (12)  ^15.  16*. 

(14)  £5.  18».  l^d.  (15)  ^122.  9s.  4d, 

(17)  £5.  12s.  6d.  (18)  ^es.  Os.  lOicJ. 

(20)  ^48.  (21)  £86.  6«. 

Ex.  (Ixviii),  p.  125. 


£%.  108.  Qd. 
£S.  12«.  5id. 
£29.  13«.  4(i. 
£167. 19s.  2d. 
£6189.  6».  7H 
£8615.  8s.  9(2. 


(2)  £24.  9s.  lid. 

(4)  £6. 18s.  4(i 

(6)  £34.  Is.  7K 

(8)  £16212.  12s.  6<l. 

(10)  £6022.  Os.  7H 


•     Ex.  (lxix),p.  127. 

I.    (1)  7#.  10\d.        (2)  £6.  12s.  6d. 
(4)  £8. 19s.  4(2.    (6)  12s.  Sjtd. 

11.    (1)  £1.  16s.  6id.        (2)  4s.  dd. 
(4)  2s.  4(2.  (5)  Is.  Glid. 

III.    (1)  £1.  8s.  2d.  (2)  Ss.  4|(2. 

(4)  £4.  4s.  d^.  (5)  6s.  ^d. 

Ex.  (Ixx),  p.  127. 

(8)  42. 


(1)  100. 
(6)  281. 


(2)  22. 
(6)  10. 


(8)  18s.  lid. 
(6)  £1.  17s.  7H 
(8)  6s.  6d. 
(6)  19s.  10(2. 

(3)  £1.  4s.  lOH 
(6)  £1.  8s.  9Udf. 


(4)  79. 


Bx.  (Ixxi),  p.  128. 


(if  6^  8|tl. 

(4)   18. 

(7)  lOs.  6c2. 


(2)  4s.  5id. 

(6)  Is.  9id. 

(8)  14s.  8(2. 
(10)  £48.  Is.  4f2.  (11)  £77.  5s. 
[18)  £8.  8s.  Bid.  (14)  £8.  12s.  Id. 

Ex.  (Ixxii),  p.  129. 


(8)  6s.  6f(2. 

(6)  £24. 16s.  8(2. 

(9)  £13.  6s.  6(2. 
(12)  £1.  15s.  Old. 


.1' 


1)  £1412.  lis.  8<2. 
8)  £28299.  is.  lOd. 
ill8878.  if.  6i. 


(2)  £8226.  Os.  M. 
(4)  £81282.  8s.  6d. 
(6)  £27877.  18«.  dd. 


m 


(7)  186  da.  1  hr.  42  m^tL 
(9)  22  yr.  293  da.  1  hr. 

18  Bee. 

(13)  83  da.  17  hr.  47  min. 
(15)  298  da.  21  hr. 


Bz.  ^xiii),  p.  18C 

22645  seo. ;  61248  eeo. 

107020800  seo. ;  544824  min. 

88  da.  17  hr.  27  min. ;  6  hr.  82  min.  66  am. 

8  da.  14  hr.  18  min.  12  see. ; 

0  wk.  2  da.  0  hr.  24  min.  66  seo. 
118;  161;  286;  120;  151. 

76  hr.  84  min  86  seo. 

26  wk.  2  da.  2  hr. 

77  hr.  8  min.  41  seo. 
250  da.  28  hr.  1  min. 
2  hr.  54  min.  48  seo. 
6  da.  22  hr. 

1  yr.  881  da.  21  hr. 

5  da.  9  hr.  86  min.  46  seo. 

468  hr.  85  min.  5  seo. ;  740  hr.  46  min.  57  see. 

2  d».  6  hr.  14  min. ;  12  min.  17  see. 

Ex.  (lxxiv),p.  132. 

182  in. ;  28166  ft.       (2)  446418  m. ;  5499  in. 

18518  po.  8^  yd. ;  306  far.  0  po.  4  yd.  2  ft.  6  in. 

187  mi.  86  po.  8  yd.  1  ft. ; 

1809  mi.  4  fur.  32  po.  4  yd.  2  ft.  8  in. 

107  yd.  1  ft.  8  in.       (6)  164  mi.  2  fnr.  20  po. 

28  fur.  21  po.  4i  yd.     (8)  76  yd.  6  in. 

50  mi.  2  fur.  86  po.     (10)  86  p.  8  yd. 

87  yd.  8  in.  ;  932  mi.  1  fur.  81  po. 

I  1868  po.  8  yd. ;  1783  mi.  3  fur.  5  po.  1  yd. 

6  yd.  1  ft.  2  in. ;  5  fur.  G^j  po. 

I  2  yd  1  ft  5i  in. ;  1  fur.  291}  po. 

Ex.  (Ixxv),  p.  184. 

86751875  sq.  in.      (2)  44426044  sq.  in. 
1210000  sq.  yd.  ;  94608  sq.  in. 

4  sq.  yd.  56  sq.  in. ;  8  ac.  28  po.  9  sq.  yd. 

1148  po.  2  sq.  yd. ;  14  po.  10  sq.  yd.  7  sq,  ft.  110  g^,  fe. 

284  ac.  2  ro.  26  p. 

163  sq.  yd.  7  sq.  ft.  91  sq.  in. 

112  ao.  8  ro.  83  po.  16^  sq.  yd. 

27  ao.  2  ro.  86  po. 

5  sq.  yd.  8  sq.  ft.  129  pq.  in. 

1  ao.  2  ro.  16  po.      (12)  8  ao.  1  ro.  80  po. 

6  sq.  yd.  7  sq.  ft.  22  sq.  in. 
66  ao.  8  ro.  80  po. 

88  ao.  2  re. ;  981  ao.  8  ro.  9  ^. 
1  ro,  18  po. ;  1  ro.  27  po. 


\  n 


dlb 
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Ex.  (Ixxvi.),  p.  135. 

(1)  202  cub.  ft. ;  1175183  cub.  in. ;  654558  cub.  m. 

(2)  43  cub.  ft.  21  cub.  in. ;  9  cub.  yd.  11  cub.  ft.  372  cub.  in. 

(3)  244944  cub  in.;  149904  cub.  in. 

(4)  270  cub.  yd:  26  cub.  ft.  1143  cub.  in. 

(0)  195  cub.  yd.  3  cub.  ft.  298  cub.  in. 

(6)  3558  cub.' yd.  10  cub.  ft  284  cub.  in. 

(7)  8  cub.  yd.  20  cub.  ft.  1545  cub.  in. 

(8)  8  cub.  yd.  1634  cub.  in. 

(9)  27  cub.  yd.  7  cub.  ft.  1472  cub.  in. 

(10)  707  cub.  yd.  1323  cub.  in. ; 

2312  cub.  yd.  17  cub.  ft.  518  cub.  in. 

(11)  6  cub.  yd.  14  cub.  ft.  1029  cub.  in.;  8  cub. yd. 24  cub. in. 

Ex.  (Ixxvii.),  p.  136. 

(1)  59  pts. ;  109792  pts. 

(2)  8  qr.  2  bu.  1  gall.  2  pt. ;  47  qr.  4  bus.  3  pk.  1  gall. 

(3)  41  gaU.  1  pt.      (4)  20  bus.  1  pk.  1  gaU. 

(5)  197  qr.  3  bus.      (6)  2  qt.  1  pt. 

(7)  3  pk.  1  gall.       (8)  6  qr.  7  bus.  3  pk. 
(9)  342  qr.  4  bus.  2  pk. ;  1115  qr.  4  bus.  1  pk. 
(lO)  3  qt.  1  pt.  0  qr.  3  pk. 


(1) 
(3) 

(4) 

(6) 

(6) 

(8) 

(10) 

(12) 

{13} 

m 

(15) 


Ex,  (Ixxviii.),  p  137. 

12960  gr.       (2)  1680  dwt.:  8420  dwt.  •  6185  dwt 

22253  gr.;  42663  grr, 

6  oz.  11  dwt.  1  gr  ;  7  lb  4oz.  18  dwt. 


12  lb.  6  oz.  19  dwt. 
74  lb.  7  oz. 
87  lb.  7  oz.  12  dwt. 
7  lb.  9  oz.  13  dwt. 
89  lb.  5  oz.  8  dwt. ; 
401  oz.  7  dwt. 
2  lb.  12  dwt. : 


13  gr. ;  13  lb.  6  oz.  6  dwt. 

7)  30  oz.  4  dwt.  9  gr. 
18  gr.   (9)  3  oz.  4  dwt.  21  gr. 
(11)  9  oz.  12  dwt.  23  gr> 
141  lb.  7  oz.  19  dwt. 
11  gr,  ;  148  lb.  9  oz.  5  dwt.  21  gr. 
6  oz.  6  dwt.  llf  gr. 


5  dwt.  8  gr, :  2  oz.  19  dwt.  20  gr. 
Ex.  (Ixxix.),  p  136, 


(1)  17600  oz. :  4352  dr. ;  10000. 

(2)  203200  oz. ;  30050  lbs. 
(8)  78416  dr.;  7507  ibs. 

(4)  2  cwt.  8  qrs.  22  lbs.  11  oz. :  1  ton  17  owt.  1  qr.  24  lbs. 
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(6)  4  cwt.  2  qrs.  14  lbs.  8  oz. ;  9  cwt.  2  qrs.  15  lbs.  15  oz. 
14  dis. 

(6)  63  lb.  12  oz.  1  dr.       (7)  45  qr.  19  lbs.  15  oz. 

(8)  88  cwt.  2  qr.  14  lbs.     (9)  2  lb.  1  oz.  9  dr. 
(10)  2  qr.  22  lb.  8  oz.       (11)  1  cwt.  1  qr.  11  lbs. 
(12)  7t.  19  cwt.  3  q.       (13)  3  lbs. 

(14)  34t.  18  cwt.  1  qr.  13  lbs. 

(15)  120  cwt.  G7  lbs.  2  oz. ;  187  cwt.  66  lbs. 

(16)  156  cwt.  1  qr.  15  lbs. ;  390  oz.  13  dr. 

)17)  1  cwt.  21  lbs.  8  oz. ;  16  cwt.  1  qr.  13  lbs.  2  oz. 
(18)  1  qr.  143*  oz. ;  2t.  3  cwt.  3  qr.  6/^  lbs. 

Ex.  (Ixxx.),  p.  139. 

(1)  IB  cwt.  1  qr.  2^  lb.     (2)  13  lb.  14  oz.  12  dr. 
(3)  80  mi.  1  fiir.  22  po.     (4)  679  yd.  1  ft.  6  in. 

(6)  166  ac.  3  ro.  32  po.     (6)  757  ac.  2  ro.  12  po. 

(7)  78  sq.  yd.  7  sq.  ft.  6  sq.  in. 

Ex.  (Ixxxi.),  p.  139. 

(1)  2  cwt.  4  lb.  (2)  10  oz.  5  dr. 

(3)  1  mi.  5  fur.  8  po.      (4)  3  yd.  6  in. 

(5)  6  ac.  3  ro.  4  po.       (6)  1  ac.  3  ro.  8  po. 

(7)  5  sq.  yd.  7  sq.lt.  87  sq,  in. 

Ex.  (Ixxxu.)j  p.  140. 

(1)  13s.  4d. ;  £1   lis.  'dd. ;  £2  10s.  9d. 

(2)  6  fur.  16  po. ;  30  po. ;  3  qr.  8^-  lb. 

(3)  ^152  Us.Oid.;  £1  Ids.   9d;  2  mi.  2  fur. 

(4)  ^514  16s.  15s.  9d.  (5)  £1  2s.  lO^d. 

(6)  13s.  Qd.  (7)  9  ac  2  ro.  13^  po. 

(8)  16  da.  3  'a*.  35  min.     (9)  2  fur.  37  yd.  1^  in. 
(10)  4  cwt.  2  qrs.  11  lbs.  lOf  oz. 

Ex.  (Ixxxiii.),  p.  141. 


(1) 

A- 

(2) 

224 

(3) 

(6) 

613 

(6)  f. 

(7) 

(9) 

A. 

(10) 

1 

(11) 

Ex. 

(Ixxxiv.),  p. 

(1) 

12s.  Qd. 

(2) 

(8) 

2-3436(^. 

(4) 

(5) 
(7) 

12  dr. 
Is.  5d. 

(6) 
(8) 

1 1 

(4) 

168 

¥^' 

TTl* 

3 

(8) 

6  .5  2  ff 

^^K 

(12) 

187 
TTlf* 

144. 

£15  5s. 

Gd. 

3  qr.  18  lb.  12 

OZ. 

.£16.  Os 

.  6c/. 

£2  16s. 

9-375(i. 

(9)  4s.  2d. 


(10)  £2  10s.  l'i)4. 


■ 


y  ' 


m 


'I 
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(11)  ssib.efoB. 

(18)    4  tons  16  oy 
16)     £2.  69.  9-8(2. 


18)    4  tons  16  owi  17.4  lb.  (14^    ^26.  17*.  lOfld 
17)    £1,1^,  Qd, 


(12)    je7. 16«.  2M. 

""     ^26.  17j        " 

16«.  Id, 


(1)  -8286 

(4)  -48. 

(7)  2-64. 

(10)  l*48i8. 

(18)  2-446916. 


Bi.  (Izzxr),  p.  la. 

(2)    -002088.  (8)  -187ft. 

(6)     14-49.  (6)  -24. 

(8)    1*882890626.  (9)  -0027. 

(11)    -3.  (12)  -00091876. 

(14)     -6681....  (16)  -1406 


Sxaminatian  Papers,     (Page  146.) 

L 
(1)  8665V        (2)  8418  d.  9  hr.        (8)  8  d.  2  hrs.  90  min. 


s 


191. 


II. 


<S)  18IIH.     (8)  49  min.  past  1  P.M. ;  149f  mi 
(4)  19  mi.  146411  yds.     (6)  28160. 

III. 

(2)  8600 ;  £1. 10«.  (8)  ^  8  a.  1  r.  20  p.  21  yd.  77f  in.; 
J?  6  a.  8  r.  1  p.  11  yd.  7  ft.  118|  in. ;  0  7  a.  2r.  16  p.  17  yd. 
1  ft.  29^  in.  (4)  29  yds.  (6)  16 1.  4  owt. ;  10  owt.  8  qrs.6  lbs. 


(1)  #11.87^ 
(8)  41  bap. 


IV. 

(2)  259  bus.  2  pk.  1  gal.  iMpt. 
8  pks.  2}  qts,     (4)  47  bags.     (6)  |96.98  .... 


V. 


(1)  Loses  |2.    (2)  18|li  cents.    (8)  20  grs.  is  largest  weight 
(4)  12  i  7  ewt.  8  qrs.  16*  67  lbs.        (6)  260  lbs. 

Ezi  (IxzzTi),  p.  160. 


(1)  £8061.  7«.  Sfi. 

(8)  Je6168.  2s.  8^ 

(6)  J6887aO.  19<.  6K 

(7)  ^69667.  17«.  UK 

(9)  4889.  lOf^  7K 


(2)  ^66022.  0iu7H 

(4)  £68761.  16«.  lOd. 

(6)  £61886;  16s.  Id. 

(8)  £1164.  9s.  9d, 

(10)  £1467.  Of.  Oifl, 
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Ex.  (Ixxxvii.),  p.  161. 


(1)  £231  08.  8Hf  d.                      (2)  £50  14s.  4^4. 
(3)  £32  2s.  l^d.                             (4)  £496  28.  6^^. 

(6)  £806  9s.  IH                           (6)  ^3127  Vs.  hF 

(7)  £63  68.  5id                             (8)  i'1066  1*-.  ('>^. 
(9)  £311  165.  If  Jd.                    (10)  889  16s.  3^rf. 

Ex.  (lxxxviii.j.  p.  153. 

(1)  $1690: 
(4)  174.14^. 

(2)  $10.93^.                    (3)  $164.74. 
(5)  $103.70. 

'•■ 

Ex,  (Ixxxix.),  p.  156. 

(1)  6. 

(4)  25. 

(7)  #3240. 
(10)  64  days. 
(13)  #9.16. 

(2)  1^.                      (3)  $47776. 
(5)  1602xV.               (6)  203  min. 
(8)  14 1^^.                   (9)  £31  10s. 
(11)  20  cents.           (12)  #408^. 

(14)  #14.40.              {15)  £18  16s.  7|fd. 

S      .;  , 

Ex.  (xc),  p.  157. 

(1)  #7833.33i. 

(3)  tVV 
(7)  286A. 
(10)  The  first. 

(2)  $5040.                (3)  18tV. 
(5)  27  min.               (6)  $1182.12^. 
(8)  #400.                   (9)  £1  17s.  4'128d, 
(11)  22jcwt. 

Ex.  (xci.),  p.  257. 

(1)  480. 

(4)  4000.       :     ' 

(7)  $360. 
(10)  $78.60. 
(13)  6  weeks. 
(16)  4  days. 
(19)  84. 
(22)660. 

(2)  $1162.                 (3)  11268. 
(5)  $10.52.                (6)  $54.61^, 
(8)  16.                       (9)  20. 

(11)  27  laborers.      (12)  75  burners. 

(14)  #396.                 (15)  7  weeks. 

(17)  155|  qr.            (18)  5^  weeks. 

(20)  10  days.            (21)  2  days. 

(23)  £120. 

Ex.  (xcii.),  p.  161. 

(1)  Bfhr. 
(4)  8f  min, 
(7)  18  days. 

(2)  13t^V  ^'           (8)  2H-  ^^-ys- 
(5)  10  days.              (6)  4  hr, 

(8)  If- 

»,     «1 


I 


814 


ANSWERS. 


IS 


Ex.  (xciii.),  p.  163. 

(2)  32y\  min.  past  6. 


(1)  21-i^y  min.  past  4. 

(3)  49yV  ^^n.  past  9. 

(4)  5t^  min.  and  38xt  Tm'n.  past  4. 

(5)  21 1\  min.  and  54yy  min.  past  7. 

(6)  lOj-J  min.  and  43yY  min.  past  11. 

(7)  38^  min.  past  1.  (8)  54y\  min.  past  4. 
(9)  10j;f  min.  past  8. 


(1)  1800  lbs. 
(5)  ^615; 


ExamiTiation  Papers.    (Page  164.) 

(I.) 
(2)  $18360.       (3)  826.40.      (4)  $1042.4a 


(1)  $0.02  i^A. 
(5)  324  days. 


(2)  $269.33^.   (3)  $2408-40.   (4)  300. 

(in.) 

(1)  18  days.  (2)  1200  men.  (3)  35  days.  (4)  33idays; 
' .  (5)  60  min. 

(IV.> 

(1)  24  days.  (2)  360  days.  (3)  60  mi.  from  A's  starting 
point ;  5  lirs.  and  15  lirs.  from  starting.  (4)  At  10  hrs.  15 
min.  a.m.  or  Saturday,  the  watch  is  5  min.  36 /j,  sec.  too 
slow,     (f   o-O^f  min.  past  5  and  9^^  min.  to  5. 

(V.) 

(1)  52  days.     (2)  10  hrs.     (3)  A  in  9f  hrs.  ;  B  in  6f  hrs. 
(4)  3  hr.  54y  min.  p.m.       (5)  ^\  more. 

Ex.  (xciv.),  p.  169. 

(1)  1825.   (2)  $1160.  (3)  $1215.     1)  $4689. 
.  (5)  $95.70.  (6)  $156.   (7)  $164'02^.  (8)  M  ds.  2^^^. 

Ex.  (xcv.),  p.  171. 

(1;  4^  per  cent.  (2)  5\  years,  (3)  #1250. 

(4)  $875.  (5)  20  years.  (6)  Stupor  cent. 

(7)  12^  years.  (8)  5  per  cent.  (9)  97  days. 

(10)  4^  percent  nearly(ll)  9J  per  cent.  (12)  Gained  $50. 

(13)  6  per  cent.  (14)  $G()0;ia^yra.  (15)  October^, 


AM^Wfel^^. 


days; 


m 


(X)  m9.75. 
<1)  $59,109. 


(1)  $125-509. 
(4)  $5,508. 
(7)  92  cents. 


(1)  $4600. 

(4)  $1050. 

(7)  ^456.80. 
(10)  £7  19s.  3d 
(13)  6  per  cent. 
(15)  $45i  $13j^. 
(17)  $16Hf. 


(8)  $82.66. 
(4)  $297.89. 


(3)  ei53.22. 
(6)  $420.25. 
(9)  $24000. 


(1)  10-285. 
(5)  $18.86... 


(1)  $3121.60. 
(4)  $77.90. 


Ex.  (xcvi.),  p.  188. 

(2)  $902.83. 
Ex.  (xcvii.),  p.  176. 

(2)  175.28.        (3)  $248.77. 

Ex.  (xcviii.),  p.  177. 

(2)  ^238.81. 

(o)  ^4  35.  2//5(^. 

(8)  $15400. 

Ex.  (xcxix),  p.  181. 

(2)  $70.  (3)  ^561.60. 

(6)  ^537  10s.  (6)  $36. 

(8)  $137.50  (9)  ^152  Is.  Sd, 

(11)  $6000.  (12)  116-186... 
(14)  11105;  BUI  is  due  May  4. 
(16)  80  to  83 ;  |32. 
(18)  ^520;  6%. 

Ex.  (c.) 
(2)  $716.76.  (3)  $314. 


(4)  $511. 


(2)  $19,047  :  95  cents. 
(6)  $100. 


Examination  Papers,  Page  184. 

(I.) 

(2)  $781.25. 
(5)  $8108.326... 

(n.) 

(8)  ^9  8s.  4d. 


(8)  4.08%. 


(4)  8r%. 


(in.) 


(1)  $2500.       (2)  $71-88...       (3)  $888.88f.       (4)  $4l4^. 
'  (IV.) 

(1)  $7-lli  (2)  $60000.  (3)  6^/;  ^674  13s. 

(4)  A's  by  $224.05.  (5)  $12000. 

Ex.  (oi.),  p.  187. 

(1)  7*  mo.  (2)  4^  mo.  (b>  6  mo. 

(4)  8i  mo.  (5)  7 J  mo.  (6)  $666i§f  t- 

(7)  9|  mo.  (8)  $364.01.     The  equated  time  k 

May  5,  1869.     All  the  biils  are  equivalent  to  $362.86,  but 
this  will  draw  intereBt  at  ()"/<>  till  June  2.     (9)  28  May. 


m 


AiJSW£:Bg. 


^!3    ! 
lid 


*'  1 


Ex.  (cii.),  p.  190. 

(1)  Aug.  6,  1876.  (2)  Nov.  20,  1877. 

(3)  Not.  25,  1877. 


(1)  21 -i 
(4)  26-1 


(1)  21-25. 
•9625. 


Ex.  (ciii.),  p.  191. 

(2)  738-671428. 
(5)  10-154875. 


(3)  A6087-6.     ■ 


Ex,  (civ.),  p.  192. 

(1)  ftl20 ;  278  horses.  (2)  8B| ;  2  ;  40. 

(3)  75844.  (4>  3|;  )2^;  15. 

(5)300;  23437i;  4300000. 


(1)  $106-40. 

(4)  $1.87i. 
(7)  $7188. 
(10)  $20000;  $50. 


(1)  $3-125. 
(4)  $415-25. 
(7)  $10000. 

(1)  $56.70. 


Ex.  (cv.),  p.  193. 

(2)  $700. 
(5)  41%. 
(8)  $9800. 

Ex.  (cvi.),  p.  191. 

(2)  747-25. 

(5)  $473. 
(8)  $4800. 

Ex.  (cvii.),  p.  195. 
(2)  $0-017. 


(3)  $5-91. 

(6)  $77. 
(9)  $38400. 


(3)  £4488  16e 
(6)  $9.80. 


(3)  $1312500. 


(4)  ii  cents  in  the  dollar. 

Ex.  (cviii.),  p.  196. 

(1)  $458.10.  (2)  $88.  (8)  $460. 

(4)  $199.60.  (5)  $9500. 

Examination  Papers,    (Page  197.) 
(I.) 


(1)  4-065. 
(4)  41826. 


(1)  $1760. 

(4)  $10986000. 


(1)  $8400. 

(3)  As  40  and  81. 


(2)  $225.  (8)  $3640. 

(5)  10. 

(H.) 

(2)  $7119.80.  (8)  21  76. 

(6)  ^,$40;  B,$46. 

(in.) 

(2)  418 bales;  $828.68 
(4)  $8.  (6)  2-97(i 


I 


l!'i 


A:\i4W».:ii«. 


S17 


(IV.) 


(1)  $305.78^  (2)  16222-11  lbs. 

(4)  Grain,  $1020 ;  groceries,  $950. 

(6)  A  gets  $842.80 ;  B,  $918.87  ;  C,  $1598.83. 


(3)  165;  255;  830. 


(1) 
^4) 


(1) 

(4) 

(7) 

(10) 

(13) 

(16) 


(4) 

(7) 
(10) 
(13) 
(16) 
(19) 
(22) 
(26) 
(28) 

31) 
(34) 

87) 
(4!)) 
(43) 
(45) 
(48) 
(51) 
(54) 


$2585H- 

$255. 


(V.) 

(2)  $2l  40. 
(5)  $3000. 

Ex.  (cix.),  p.  i03. 


(3)  100  bales. 


(3)  $4.35. 
(6)  33.1, 


26.  (2)  $2000. 

^1  Is.  Id.  per  gall.  (5)  3|f  gain. 

8  per  cent.  (8)  10  per  cent.  v. 

23.  (11)  13-9. ..per  cent.  (12)  10. 

$300.  (14)  Ss.  7id.  per  lb.  (15)  4  lb. 

$3.45.  (17)  $3.60.  (18)  33^  per  cent. 


''))  5. 


Ex.  (ox.),  p.  212. 


$726276. 

iJ3542. 

$8000. 

£6000. 

$385. 

$600. 

$8200. 

6H. 

108f. 

80. 

$67600. 

86. 


(2) 

(5) 

(8) 

(11) 
(14) 

(17) 

(20) 

(23) 

(26) 

(29) 

(32) 

(35) 


6  per  cents  ;^%. (38) 
£24960.  (41) 

Increased  $56.65. 
Gain  $125.         (46) 
6000.  (49) 

$44092.  (52) 

^•^^h-  4i/V.      (55 


$7840. 

^523  16s.  9d. 

$850. 

$55.50. 

$150. 

$680. 

6f. 

4i 

119.A-. 

$5000. 

$41540. 

92^. 

.£4725. 

90. 

5f  years. 
6  per  cents. 
89^. 
$3200000. 


(3)  $9066.26. 
(6)  $11200. 
(9)  £2400. 
(12)  $228.80. 
(15)  £276. 
(18)  $950. 
(21)  5,V 
(24)  lUj. 
27)  90H. 
80)  $9600. 
(88)  101^ 
(36)  83j^. 
(39)  li 
(42)  Notbinj?. 
(44)  $10692;  $21384 
(47)  Loss  $45.22. 
(50)  $30300. 
(53)  $95. 
(56)  6040iy'J. 


Examinauon  Papers.     (Pago  215). 
(1.) 


(1) 
(8) 
(6) 


$2668. 

$1.86iJ  per  lb. 
Loss  of  $10-168.. 


(2)  Loss  8f  per  cent. 
(4)  21 J  per  cent. 


81^ 


Pi 


P  II 


(1)  $2.38i. 
(4)  90. 


(2)  lU;  8^. 

(5)  229^. 


(in.) 


(1)  4000  lbs. ;  $1.08^. 
52.68^;  40%  and  80j^%. 


(2)  80. 
(4)  ^10. 


(1)  12-99  gain. 
$S160;  $6528. 


(1)  $1000. 
(4)  43i. 


(IV.) 

(2)  Lost  871  l^J- 

(4)  $.no.59. 

(V.) 


(3)  9J  J-  cts.  pei^  02. 


(3)  A;  $2.67?-; 
(5)  102-723... 


(3)  $6000; 
(5)  $2530. 


(2)  40.  (3)  $9142f 

(5)  Loses  $60;  gains  $180.    • 

Ex.  (cxi.),  p.  220. 


(1)  $33 ;  $27.  (2)  $250  •  $375  ;  $875  ;  $1000. 

(3)  $3300;  $2200;  $1650;  ^1320. 

(4)  9  cwt.  of  saltpetre;    1^  cwt.  of  sulphur;    1|-  cwt.  of 
cliarcoal. 

(5)  120  yd.  ;  160  yd. ;  200  yd.  (6)  $240  to  A ;  $80 
to  B ;  $320  to  0.  (7)  28  ;  32  ;  40. 

(8)  A,  ^102  3s.  9(7. ;  B,  ^132  I63.  lOld.;  0,  J^183  18s.  9d 

(9)  113;  339;  678:  791.  (10)  30. 

(11)  67H;  40M;  i)lf^  mh 

(12)  .1,9s..  B,  12s.;  0,  24s.  ^^ 

(13)  Men,  $5  ;  women,  $3  ;  boys,  $2 

(14)  Men,  $182.70;  women,  $182.70;  children,  $152.25. 

(15)  $6000.  (10)  A,  $7(iO  ;  B,  ^'I'm  ;  (  ,  $1800. 
(17)  /I,  $1050;  B,  $1200;  C,  #1250;  !>,  $ir)0;). 

(10)  $175.50;  $218.40;  $252.72;  $117.00;  S149.76. 
(20)  1200  boys. 

Ex.  (cxii.),  p.  222^_^^ 

(1)  First,  $44.25  ;  Second,  $88.50. 

(2)  ^,$150;  /?,  $6.75;  C,  $11.25. 

(8)  A,  $2062.40;  5,  $2320.^>'0;  (\  !ft773.40. 

(4)   rl,1i>656-,V4V;  5,  $28f;AVrr.  (5)   O,  $20;  E,  m> 

(6)  Ay  $87.50;  B,  $120;  C\  $202.60. 


-.  f 


'A 


ANIWIBD. 


819 


} ' 


8 


f 80 ;  948 ;  $28.  (8)     116.80 ;  |14.26. 

(9)  ^,  $245;  £,  $226. 

(10)  Johnston,  $686  ;  Wilion,  $487.60 ;  MiUer,  $176.60 

(11)  ^,$84.80;  J?,  168.90. 

(12)  A,  $786;  B,  $490 ;  C,  $867.60 ;  A  t^di. 
(18)  16f  gaU.  and  26^  gall. 

(14)  A,  $118.80;  B,  $65.90;  0,  $18. 

Ex.  (oziii),  p.  t36. 

(1)  Net  gain,  $1974 ;  A%  $2312 ;  J^s,  $2172. 

(2)  Net  loss,  $8166 ;  J.'s,  $2836 ;  B\  $1164. 

(8)     Net  loss,  $3660;  ^'s,  $1010;  B%  net  insolrenoy, 
$2780. 

Bz.  (eziT),  f .  9M. 

6  Ibi.  of  first,  7  lbs.  of  seoond. 

80  ba.  oats ;  20  bu.  rye  ;  20  bn.  barley. 

60  lbs.  at  65  ots. ;  80  lbs.  at  76  ots.     (4)  16  gall,  water. 

12  gall,  kerosene.        (6)    14  bu.  rye  ;  14  bu.  barley. 

18  lb.  at  14  cts. ;  18  lb.  at  18  ots. ;  48  lb.  at  80  cts. 

86  lb.  at  88  ots. ;  86  lb.  at  87  ots. ;  48  lb.  at  46  ots. 


(8) 
(6) 
(7) 
(8) 


(1)  109i 

(4)  1760  cope  ks. 

(7)  Je576.r2».6cl. 

26  fr.  46o.  for£l. 
(11)  $4.86.  ^1. 
mibree.  (nearly). 


1)  1-2872. 

8)  6774.43. 
gain  $261.81 


Ex.  (oxT),  p.  817. 

(2)   $44693.20  (8)  2  fr.  18  oeni 

(5)  9  fl.  20  kr.  (6)  8845.44. 

(8)  ^1  =  $4-8666.     (9)  London  gives 
(10)  :£1  =  13;«  marcs  Banco. 
(12)2602  Jll.  (18)     68i<i.      per 

(14)  0102045  oz  :  26.17  francs. 

Examination  Papers, 

(I.) 

(2)  A  $6076;  B$5400;  O$6000. 

(4)  Direct   $14224.91;    Cir.     $14470.72; 

(6)  2 •341-%        discount. 


(n.) 


(1)  78}  cents  and  66^  cents.     (2)  A  $4912  ;  B  $6168. 
(8)  jei  =  26.  86i|.  ■    '"  " 

(6)  10  and  4. 


(4)  A,  $2324 ;  B  $1703. 


8 


(m.) 


88i  lbs.  of  8,  10  and  12  cents  and  100  lbs  of  20  cts. 
fiai2.  (8)  $1267  .  (4)  rfV».  (6)  ^2. 8».  2^.  (nearly). 


320 


ANSWBBS. 


h 


a: 


m 

M 
M 


IN 


(IV.) 

(1)  $2211 A-.  (2)  $43.63.  (3)  «5. 

(4)  Paris,    $14285.71f ;    London,    $14600;    Amsterdam, 
e  14640.  (5)  1  lb.  at  8 ;  8i  lb.  at  18 ;  8  lb.  at  14. 


(V.) 

(1)  69,  17,  and  106. 

(3)  8,  10  and  12  months. 

(5)  -42  ;  2d^j  per  cent. 

Ex.  (oxvi.),  p.  242. 

(1)  f  is  greater. 

(3)  -If  is  greatest :  f  is  least. 

(5)  112 :  405.  (6)  $31.26. 

(8)  i  :  3^.  (9)  128  '  1 


(2)  1181  per  cent. 
(4;  91765^. 


(2)  \^  is  greater. 
(4)  46  :  864. 

(7)  H. 
(10)  9  ;  13. 


Ex.  (cxvii.)    p    245. 

(1)  4  :  3  :  :  12  :  9.  (2)  12f. 

(4)  J  :  0 :  :  25  :  39.  (5)  21. 

(7)  -048.  (8)  28. 

(10)  A  $552;  B  $460;  C  $345;  i)$230. 


(3)  -0076 
(6)  ih 
(9)  A. 


Ex.  (oxviiii.)   p   247. 

(1)  ^1285.  (2)  10  h.  40  m.  86  A  sec.  (8)  ^  mi. 

(4)  3  Ji.  25  min,  P.M.        (5)  10  d. ;  12f  d.        (6)  $47.18. 

(7)  78|.  (8)  8  P.M,  ThuTBday. 
(9)  7722  stones.                (10)  12800 

Ex,  (cxix.,.  p,  249. 

(1)  64  men.  (2)  1060  men,  (8)  18. 

(4)  60  men.     (6)  Navvies  did  6  times  as  much  as  soldiers. 
(6)  12^  dronas.  (7)  676,  (8^  lej. 

(9)  166.  (m  12  days. 

Ex.  (cxx).,  p.  252. 

(4)  6000  mm.  (6)  1067.25  dcm. 

(6)  15  milligrams.  (7)  48-7  mm, ;  4.87  cm, 

(8)  155000  sq.  cm.  '  (9)  1086*42  sq.  dcm. 

(10)  1726  grams.       (11)  100  miUigrams;  10000  decigrams. 
(12)  266*7  centigrams.  (18)  6000  miUigrams. 

(14)  1-60981  Idlometres.  (16)  667-876  01;.  Qflj, 

(16    8T,-Jlitr^?. 


«5. 
dam, 
|atl4. 


sent. 


)er. 


0076 


mi. 
7.18. 


iiers. 


ins. 


(81; 


85  sq.  ft. 

12  sq.  ft. 
608  sq  ft. 
80i  8q>  yd. 
870i  sq.  ft. 
lU  sq.  ft. 
2282  sq.  ft. 
7  ft.  6  in. 
88  yd. 
16  ft. 
266  yd. 
5^  2  in. 


ANSWIM. 


Ex.  (oxxi),  p.  265. 


891 


(2)  186  sq.  ft.  (8)  SOOf  sq.  ft. 

(6)  452|  sq.ft.  (6)  224  sq.ft. 

(8)  160Vt  sq.  ft.       (9)  402^  sq.  ft. 
(11)  1887,8,  sq.yd.  (12)  816tV  sq.  ft-* 
(14)     91  sq.  ft.  121  in. 
(16)  602  sq.  ft.  78  sq.  in. 
81  sq.  in.        (18)  16  ft. 


(20)  8  ft  9  in. 
(28)  99  yd. 
(26)  108  ft. 
(82)  860-5  yd. 
(82)  626v^  2  ft. 

Bx.(ozzii),  p.  256. 


(21)  11  yd. 

(24)  9  ft. 

(27)  406  yd. 

(80)  168*26  yd  nearly. 


(1)    28f.  (2)    46,V. 

(4)    58.  (6)    142tf. 

190.98}.       (8)     I88.89i. 


(8) 

(6) 

9) 


67. 

$98.60l 
j611.  M.  8d, 


■z.  (ezxiii),  p.  368. 


(I)     680.  (8) 

5)     $26.60.       (6) 


865.  (8)    875i.  (4) 

$18.62.       (7)    ^6.  18«.  2^1. 


79a 


Bz.  (ezziT),  p.  258. 


(1)  »4.98J|. 

(4)  186  ft. 

m  11.20. 

(10)  22ia. 

18)  $12. 

(16)  $18.60. 

(18)  lOSlli  "q-  yd-J  2965f  sq.  yd. 

20)  $69.20.     (21)  $2955^ 

28)  2ft.       (1 


(2)  $520.96^. 
(6)  jei8. 10«. 
(8)  12  ft. 

mft. 

6962  stones. 

429  yds. ;  715  yds. 
(19) 
(22) 

;a4)  800. 


(8)  210  ft. 
(6  $6.96. 

(9)  62  yd.  1ft. 
(12)  1ft.  9i  in. 
(16)  $12.96. 


26. 
$112.64. 


Bz.  (ozzt),  p.  262. 

(1)  886  onb.  ft.    (2)  648t  cub.  ft.  (8)  88J}  cub.  ft. 

(4)  860^  cub.  ft.  (5)  1068^  cub.  ft.  (6)  9600. 

(7)  16886  tons.    (8)  600  men.  (9)  1  ft.  7  in. 

flO)  2031i  lb.    (11)  k  owt.  (12)  5i  ft. 

^  I)  160.       (U)  81  It  (15)  J88  19<.  U, 


I 


t 


822 


ANS^VERS. 


■y  ,ii 


Exami7iation  Papers. 


(1)113.      (2)  $75.      (3)  31;H;  M;|. 

(4)  30  inches.   (5)  6  of  each.   (6)  -02;  2000;  -000002: 

.2000-020002;  ^^1^^-^- 

(7)  -432.  (8)  7899  mi.  1  fur.  25  po.  3  ft.  6  in.  , 


(9)  45  miles.      (10)  ^210. 
(12)  115670,  $7560. 
(14)  I;  -75.  (15)   14. 

(17)  12  days.  (18)  103. 
(20)  ^,!|2.49;  £,  !^15.81. 
(22)  Wo^ ;  tMtt  ;  -21 ;  2100. 


(11)  9405  steps. 
(13)  2Mf;  -0189. 
(16)  17695260  in. ;  fH- 
(19)  $12000. 

(21)1;  If. 

(23)   (i^g^ :  twice. 


(24)  iei42  12s.  Qd. ;  ^42  15s.  M. ;  ^14  5s.  dd. 


(:i5)  12-96;   J|. 

(27)  21  yd.  2  ft.  2f  in. 

(29)  $166-66|. 

^31)  Sh, 

(33)  4  per  cents.;  $128700. 

(35)  $35.00  and  $52.50. 

(37)  3  ft. 

^39)  55-3  ft.         (40)  75^  yds. 

(42)  $4200.  (43)  269  W- 

(45)  16s,  Gd. 

(47)  $2f;  10%.  (48)  $1785. 

(60)  £5  15s.  0|c?.(51)  -J4|. 

(53)  $3733i.         (54)  36  days 


(56)  $823.68. 
(59)  $1.50. 
(62)  33-6  in. 
(65)  B  hr. 
(68)  $1680. 

<7i)  nn- 

(74)  «^4906-25 


(57)  $9.37.^. 
(60)  $15f. 
(63)  1  hr. 
(66)  8  hr. 
(69)  16,V  ft. 

(72)  7-976  d. 


(26)  5  h.  48  min. 

(28)  $32-66f . 

(30)  $49-50  and  $49.50. 

(32)  mh 

(34)  7i<^3  knots. 
(36)  35  cents  less. 

(38)  5A%;  ^1711- 

(41)  1. 

(44)  256. 

(46)  200,  189,  101. 

(49)  270  ft. 

(52)  6s.  Id.  , 

(55)  20  sec.  loss. 

(58)  $16-^-. 

(61)  2f . 

(64)  $3346.8?^. 

(67)  7  %. 

(70)  11  sq.  It. 

(73)  89/-j,V  ;  -000365. 
(76)  107Vt?3  clays.  • 


..-,  ^ (75)16day.  ,  .^,  ^-..  ^  y  ^      ..  - 

(77)  A  gets  $1925;  B  $770;  0  $154.         (78)  $3600;  6|  %. 

(79)  Loss  of  40  %.  (80)  .^64  Is.  (SUd.      - 

(81)  §  6.33403.     (82)   ^.  (83)  8  days. 

(84)  4  hr.  32  min.  (85;  22  lb.  of  nitre,  4|lb.  of 

charcoal,  3^  lb.  of  sulphur.  (86)  95yV  cents. 

(87)  $16.  (88)  $12705.  (89)  1-2535  lb. 


(90)  $60.75 ;  $20.42.^. 

(02)  31116. 

(04)  13^2  min.  to  12. 

(90)  4%  &  6%.     (97)  $805. 

(99)  900. 


(91)  1. 

(93)  £1 ;  '746. 
(95)  7^  %. 
(100)  $67.60, 


4NSWXB8. 
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(101) 
(108) 
(104) 

(106) 
(109) 
(111) 


42288274626. 


(102)     -8987  in. 


A  in  6||  da.;  2?  in  9|4  da.;  C  in  14 A  da. 


'T5 


90  miles.  (105)    $410;  $800; 

$9.60.     (107)    Loses  4°/..    (108)     $214. 

f9.88A.  (110)      1^  l|d. 

14min.        (112)     J.  (118)     «3250. 

(114)    80  nii.  J  25  mi.  per  hour.      (116)    7^;  ^60  less. 
(116)    4  days.  (117)    $6.17^. 

(119)  On  Tuesday  p.  m.  when  one  clock  marks  9h.   11m., 
and  the  other  Sh.  34m.  80sec. 

(120)  «1238.70  (121)     4497  times. 
(122)     »460.                                    (123)    $10,$18,n6. 
(124)     $1.12.         (125)    80.          (126)     4  times. 

[127)    B  walks  a  mile  in  18^  min  ;  he  loses  by  Hi  min. 

and  by  fl  mi 
(129)    90 ;  $466. 
(131)    4,^.  (182)    46. 


(128)    7i  months. 
(130)    1200  gal. 
(183)     4000  ft. 


;134)    A,  gets  88  cents ;  B,  49i  cents. 
(186)    l8(j  min.  and  16-,^  min.  past  8. 
fl86)     18i  years.  (187)    iei86.  9j.  2d.;^% 

(188)    10.  (189)    £60000.     (140)    88. 

141)    $1.76.      (142)    Sidays.     (143)    8^  hrg. 
144)    28|dayB.  (145)    400  miles. 

(146)    87i.  (147)    A  gets    11166 ;  B, 

$672  ;  C,  $269.60.  (148)    6^. 

(149)    111885f  metres.  (150)    ^644. 18s.  8d. ;  J- ft. 

(161)    2.  (162)    987 ;  -02268  of  an  inch. 

(168)    7i  miles.     (164)     8i.         (166)    £600.    (166)  $760. 

167)  16|  miles.  (169)     24-9  fr.  ==  £1. ;  26-16  ft.  =  £1. 
160)    8ft.ll/,in.(161)     1. 

168)  48  min. 

166)  9  of  spirit  to  81  of  water. 

167)  $2086.        (168>    10. 

108-67 
$(\ 


(170)  6.80  p.m.     (171) 

(178)  66  yd.        (174) 
(176)  $23  •  17|i.  (177) 

(179)  10861678  nearly. 

(181)  16  masters,  846  boys. 

(182)  A  gets  $17.60;  i?,  $52.50  ;  (7,  $106;  D,  $176 


lb§^  min. 


(162)     7442^ 
(164)    a  months. 
(166)     66i%. 

2'198in.  in  a  oentuy 

(172)    16  hr. 
■jlp  min. 
(178>    16*350  tons. 
(180)    1120  yd. ;  262^  ao. 


(169) 

674. 

(176) 


(188)  $4500. 

(186)  $24800. 

189)  »3.40. 

192)  lAhr. 

(194)  $8760. 


(184)     18  cents.  (185)    40  %  of  loss. 

(187)     G  cents.  (188)     $11886.75. 

(190)  $81.12  ;  7  yds.  (191)     2. 

(198)     $7500. 

(106)     18400. 


(196)    Each  child  gets  $1920,60  ;  fmch  brother.  $960.80. 


8fl4 
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(197) 

(199) 

(200) 

(208) 

(205) 

(207 

(209) 

f211) 

r214) 

(216) 

(218^ 

(221) 

(228) 

(226) 

(228) 

(280) 

(231) 

(288) 

(286) 

(289) 

(241) 
(244) 
(246) 
(248) 
(250) 
(251) 
(254) 
(256) 
(259) 
(261) 
(268) 
(266) 
(269) 
(271) 

(276) 
(278) 
(281) 
(288) 
(284) 
(286) 


1215. 

60000000  quarters. 

8  miles  an  honr  ;  1^  miles  an  hour. 


(198)    He  gains  14/^  ^L. 


87/r. 

$2.00. 

f  5<)  ^  of  increase. 
88  lb.  7  oz.  Avoir. 


(202)    4|. 


£9,  d».  6d. 
4  %. 

$92';  «115. 
94000. 
•06. 

9000  men. 
19126. 
10  hoars. 


(204)     1609*806  metres. 
(206)    8-248%. 
(208)    2:7. 
(210)     2  ft.  8  in. 
C212)     6  y.  and  10  %.      (218)    8  pints 

(216)  »2460. 

(217)  80  days. 
(219)     $116.  (220)    474. 

(222)     124.001  and  f. 
(224)     Second  greater  by  $60. 
(226)    71  hr. ;  18  hr. ;  6|  hr. 
(229)     $6120. 
Length  82  ft.  ;  breath  16  ft. ;  height  8  ft. 
68.  (282)    42000. 

$83.76.  (285)    Lostll. 

$806.  (287)    $Jt.  (288)    ^6000. 

$9.60.  (240)    48000. 

8s.         (242)    8^  days.  (248)    90  days. 

$56000,  $48000,  $42000.  (245)    $86. 

160;  628.  (247)     1600  bbls. 

£1. 11».  4id.  (249)    6i  years. 
Length,  27  ft. ;  breadth,  18ft.;  height,  12  ft. 

3998936616.      (262)     9.  (263)     "' 

Increase  $160.  (256) 

4Hays.      (267)    $80.  (258) 

24  days.  (260) 

400  in.  (262) 

limi.         (264)    B.  (266) 


17f%. 

4i  per  cent. 

jgllO;  160  per  cent 

$558^ ;  6%. 

$200. 


$1200.    (267)     Loses  6%.  (268)     $4.81  uewrij. 


$40800. 

Between  -0001  and  '0002. 

0$6000;  i>$7000. 

If  cents.      (276)     $6.60. 

$12800.        (279)    $4.80.       ^ ,^ 

750  (282)    478,  869,  and  684. 

45  mi.  and  80  mi.  per  hr. 
60  per  cent. 
16i  cwt.  of 


(270)    26  cents. 
(278)  A  $8200 ;  £$4800; 
(274)    $6.60. 
(277)      96§c©ntB. 
(280)ni7^m. 
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HI 

eg. 


)int8 
4. 


mo. 


.'\ 


(Ml 
(2971 


)5)  5  hr.  10|{  min. 

)7)  $39.96. 

(299)  $16?. 

(801)  70-41 ;  1'46. 

(803)  $274.12i ;  $456.25 

806)  Biandi. 

(807)  120000. 

$18K 
(810)    $12.81 

(812)    6f  per  cent. 
(814)    $3000. 
(316)   73foents. 
(818)    jB,  by  16  yds. 

26  yd. 

^62.  6t. 

9  days. 

$1440. 

70. 


!• 

^v 


(296)    82  days. 

(298)    8  per  cent. 

(800)    28i;  427ilb. 
(802)    4  per  cent. 
(804)    i. 
(806)     $1028.76. 

(808)  $80 ;  $138i  ;  Lobs 

(809)  $6100. 
(811)     1J|03. 

(818)  16  years. 

(816)  $7800. 

(817)  li  months. 

(819)  i  per  cent,  loss 
(821)  ^  ;  6>  e  ;  7. 
(823)  14  min.  48i  see, 
(825)  1  ;  2. 
(827)  $10000  ;  $4000. 

(829)  2»,ed.      (880)  8«.  2^ 

(882)  6hr.       (888)  6  miles. 


cent 


IBM)  $284;  $266.40;  $306;  $846.60. 

(886)  8^  hours.  (336)  70  cents. 

(887)  First  is  $60.   (888)  $14600.     (889)  26  oxen. 
(840)  A,  8240;  B,  2916;  A  2052;  C,  1944;  E,   1728,  io 

all,  6480. 

841)  121^.  (842)    4||.  (848)    $2200. 

844)  66.  (845)    18  min.  (846)  .  ^1160. 

847)  Man  gets  JS4.  4i. ;  woman  gets  £8 ;  child  ^£1 16c. 

848)  27951:  12600. 

(849)  876  grains  ofpotasb;  990  grains  of  sod*. 

(860)  120.96. 


4800; 


j» 


»A 


*».-  "."r  •' 
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INTEREST,  ANNUITIES,  ^e. 

1.  To  find  the  amount  of  a  given  sum,  in  any  g^ven 
time,  at  Simple  Interest, 

If  F  be  the  principal  in  doUarSf  n  the  length  of  time  in 
years,  r  the  interest  of  $1  for  1  year;  then  the  interest  of  $P 
for  1  ^ear  will  be  Pr,  and  for  n  years  will  be  Pm  {  where- 
fore, if  I  be  the  interest,  then 

I  =  Pm. 

If  M  be  the  amount,  we  hare 

M  =  P  +  Pm 
=  P(l-f  r»). 

2.  To  find  the  amount  of  a  given  sum,  in  emy  ^wm 
time,  at  Compound  Interest, 

Let  P  =  the  principle  in  dollars  ; 

r  =  the  interest  of  01  for  1  year ; 

n  =  the  number  of  years  ; 

R  =  the  amount  of  81  fori  year  =  1  -f  r; 

then  PR  will  be  the  amount  of  $P  for  1  year, 
and  this  becomes  the  Principal  for  the  2nd  year; 

.-.  PRR  =  PR» 
will  be  the  amount  of  ftP  for  2  years, 
and  this  beoitmes  the  Principal  for  8rd  year  ; 

.-.  PR2R-  PR» 
will  be  the  amount  of  $P  for  8  years,  etc. ; 
hence,  M  =  PR* 

=  P(14-r)% 
will  be  the  amount  of  $P  for  n  years. 

Interest  =  PR»  —  P 
=  P(R»--1). 

3.  To  ahouo  that  the  formula,  Jf  =  PB*  is  true  fshm 
n  is  fractionah 

If  »  is  fractional  we  can  always  find  a  whole  number  snob 
tbftt  na  U  %  whole  noraber  ^  3*1  suppose.     Divide  ih% 


<« 
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year  mto  a  equal  intervals,  and  let  m  be  the  amount  of  $1 
in  one  of  these  intervals,  then  the  amount  of  $1  m  a  in- 
tervals  is  m«,  and  is  equal  to  R;  also  the  amount  of  SI  in 
n  years,  that  is  na  intervals,  is  equal  to  m"«,  and  therefore 
equal  to  R" ;  hence  the  amount  of  ^iP  =  PB'' ,  therefore  the 
formula  is  tnie  for  fractional  values  of  n. 

Thus,  if  r'  is  the  nominal  yearly  rate  of  interest  of  $1  pay- 
able  q  times  a  year,  meaning  that  —  is  the  interest  payable 
at  the  end  of  each  qth  part  of  a  year,  then  the  amount  of  $1 

/         t'\  « 
in  a  year  is  #    1  +  -1    ,  and  the  <rwe  yearly  rate  of  interest  is 

Ex.  (1).  Find  the  amount  of  $100  in  2^  years  at  8 
per  cent.  Compound  Interest. 

/                 Q    \    5 
M=:100     1+  ' 


100/ 


f         6       8 
-100|l+2.j^,+ 


5-3 


-'1 
100 


+ 


5-3-1 


1-2-2"  [hiOj      '  l-2-3-2^ 
=  100(1  +  -02  +  -012  -f  -000155  +  ...) 
=  #121-215... 


100 


+  ... 


Ex.  (2).  Find  the  advantage  when  Compound  Inter- 
est is  reckoned,  of  having  the  interest  paid  half-yearly, 
quarterly,  &c.,  instead  of  yearly. 

The  advantage  per  $1  for  a  year,  when  the  interest  is  paid 
half-yearly,  and  the  half-yearly  payment  is  half  the  yearly 
one. 

=  (l  +  ^)-(H-r) 


=  1  -fr -f--^  -}.  ...  —  (1  +  r) 

=  -J-  nearly,  since  r  is  a  small  fraction. 
Similarly,  when  the  interest  is  paid  quarterly,  the  advan- 
tage  =  -g-  nearly. 
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And  generally,  when  the  interest  is  paid  p  times  a  yeai' 
tlie  advantage 

Ex.  (8).  Find  the  amount  of  a  given  sum  at  com- 
pound interest,  the  interest  b-'ng  supposed  due  every 
instant. 

If  the  interest  were  paid  q  times  per  annum,  then 

(T\m 


■!■■ 

I 

I   ': 


^f  '/•       nq(nq—l) 


-( 


1-2 
1 


1  +  nr  +  n  \n  —  J^l  ''^  + 
T"2 


•1 


Now,  if  g  lie  indefinitely  great,  that  is.  the  intervals  be- 
tween the  payments  indefinitely  small,  then,  neglecting - 
and  its  powers,  we  heve 


M 


-( 


1  +wr + 


n^r^ 


n^r^ 


1-2    "^    12-8  "^ 


-1 


=  Pe",  where  e  =  2-7182818. 

Todhunter's  Algebra,  Art.  642. 

Ex.  (4).  If  P  represents  the  population  of  any  place 
at  a  certain  time,  a.nd  every  year  the  number  of  deaths 

is  --th,  and  the  number  of  births  -th,    of    the    whole 

P  q    * 

population  at  the  beginning  of  that  year;  required  the 
amount  of  population  at  the  end  of  n  years  from  that 
time. 
At  the  end  ol  one  year  from  the  time  the  population  was  P, 


•••  '^^  ^°'**^' = i 


P         p  —  q 
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population  at  end  of  1st  year 

p—q\ 


1  + 


pq 


Pi,  say. 


Similarly  population  at  end  of  second  year 

and  so  on  as  in  Compound  Interest. 
Hence,  population  at  end  of  nth  vear  =-  P 


1  + 


p  —  q 
pq 


1" 


4,  To  deduce  the  formula  for  simple  Interest  from  the 
formula  for  Compound  Interest. 

M  =  PR» 

=  P(J.  +  r)» 


P  j  1  +  nr  + 


+  &c. 


(2) 


Kow  Compound  Interest  may  be  regarded  as  consisting 
of  two  parts : 

Interest  on  principal,  and 
Interest  on  interest. 

If  from  the  value  of  M,  given  above,  we  take  away  the 
part  that  represents  interest  on  interest,  there  remains  the 
mterest  on  the  principal  or  the  Simple  Interest.  Now  the 
third  term  contains  r*  or  r  x  r,  that  is  interest  on  interest. 
Similarly  for  succeeding  terms. 

Therefore  for  Simple  Interest  we  have 

M  ="  P  (1  +  nr),  as  before. 

Hence,  any  formula  for  Simple  Interest  masr  be 
deduced  from  the  corresponding  one  for  Com 
pound,  by  neglecting  r^  and  all  higher  powers. 

Therefore,  in  general,  we  shall  find  the  Icrraula  tor  Com- 
pound Interest,  and  deduce  the  corresponding  formula  for 
Simple  Interest.  Indeed  this  is  the  only  rational  method 
of  treating  the  subject.  There  is  but  one  kind  of  interest, 
viz.,  Compound  Interest.  Simple  Interest  is  incorrect  in 
principle,  and  of  course  may  lead  to  v^ery  incorrect  results. 
V^lien  any  sum  of  money  is  due,  it  matters  not  whether  it  is 
called  principal  or  interest,  it  is  of  value  to  tlie  owner,  and 
should  bear  interest.  The  results  obtained  by  the  principle 
of  Simple  Interest  are  merely  approximations  to  the  correct 
results  obtained  by  th«  principle  of  Compound  laterest* 
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(1)  A  Bum  of  $P  is  put  oat  at  Simple  Interest  for  n  jetrt  t 
And  an  expression  for  its  amount  at  the  end  of  that  time. 

(2)  If  B  be  the  amount  of  91  in  one  year  at  any  rate  of 
interest,  the  amount  of  P  dollars  in  n  year&.will  be  P1&*, 
whether  n  be  integral  or  fractional. 

(8)  If  IP  at  Compound  Interestlamount  to  |M  in  i  years ; 
what  sum  must  be  paid  down  to  receive  $P  at  the  end  of  i 

years? 

(4)  If  9  P  at  Compound  Interest,  rate  r,  double  itself  in  n 

years,  and  at  rate  2r,  in  m  years ;  show  that  —  ^  ^, 

n  "^  ' 

(6)  In  what  time  wiU  a  sum  of  money  treble  itself,  at  6  per 
eent.,  Compound  Interest  t 

log  8  =  -4771212,  log  1-06=  -0211898. 

(6)  A  sum  of  money,  $P,  is  left  among  A,  B,  C,  in  svoh  m 
manner  that  at  the  end  of  a,  fr,  e  years,  when  they  respective- 
ly oome  of  age,  they  are  to  possess  equal  sums ;  find  th« 
share  of  each  at  compound  interest. 

(7)  Two  men  invest  sums  of  $4410  and  $4400  respectively, 
ftt  the  same  rate  of  interest,  the  former  at  simple,  the  latter 
at  compound  interest ;  at  the  end  of  two  years  their  pro- 
perties amount  to  equal  sums;  find  the  rate  of  interest. 

(8)  In  a  certain  county  the  births  in  a  year  amount  to  an 
mth  of  the  whole  population,  and  the  deaths  to  an  nth  ;  in 
how  many  years  will  the  population  be  doubled  ? 

(9)  A  person  spends  in  the  first  year  m  times  the  interest 
of  his  property ;  in  the  second  year,  2m  times  that  of  the 
remainder ;  in  the  third  year,  8m  times  that  at  the  end  of 
the  second,  and  so  on ;  and  at  the  end  of  2p  years  he  has 
nothing  left ;  shew  that  in  the  jpth  year  he  spends  M  much 
as  he  has  left  at  the  end  of  that  year. 

(10)  If  interest  be  payable  at  every  instant,  in  how  many 
years  would  |1  amount  to  |6,  reckoning  interest  at  5  per 
cent.  ? 

(11)  A  person  starts  with  a  certain  capital  whlchproduoei 
him  4  per  cent,  per  annum  compound  interest.  He  spends 
every  year  a  sum  equal  to  twice  the  original  interest  on  his 
oapital.  Find  in  how  many  years  he  will  be  ruined,  having 
given  log.  2  =  -3010800,  log.  18  »  1-1180484. 

(12)  The  population  of  a  county  is  85748.  There  is  no 
•zxiigration  or  immigration.    The  AimiuU  deftthf  Are  27  in 
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the  1000,  and  the  births  62  in  1000.     What  will  be  the  in- 
crease  of  the  population  in  five  years  ? 

(13^  If  the  population  of  a  country  be  P,  and  every  year 
the  ntimber  of  deatlis  s  tsV  tt  and  the  number  of  births 
-jVth,  of  the  whole  population  at  the  beginning  of  the  year ; 
find  in  what  time  the  population  mil  be  doubled. 

xog  131  =  ?,-25768,  xog  3  =  '4771213. 

log  2  --=r.  -30103. 

(14)  On  a  sum  of  money  borrowed,  interest  is  paid  at  the 
rate  of  5  per  cent.  After  a  time  $600  of  the  loan  is  paid  off, 
and  the  Interest  3n  the  remainder  reduced  to  4  percent.,  and 
the  yearly  interest  is  now  lessened  one-third  What  was  the 
sum  borrov/ed? 

(15;  If  a  debt  a  at  compound  interest  is  discharged  in  n 

a 
years  by  annual  payments  of  ~ ,  show  that 

(1  +  rf  {l~mr)=  1.  * 


DISCOUNT, 

5,  To  find  the  Present  Worth  and  Discount  on  any  sum, 
for  a  given  time,  (1)  Compound  Interest.  (2)  at  Simple 
Interest. 

The  principal  dilforence  between  Amount  and  Present 
Worth  is  that  the  former  is  reckoned  forwards  from  a  given 
date  while  tlus  latter  is  ckonod  backwards  from  the  same 
date.  Hence  it  is  ev  t  that  ii"  V  represents  the  Present 
Worth,  then, 

V  ^  P(l  +  r)-*' 

P 

=  7-rT'~\n  foJ^  Compound  Interest; 

expanding  and  negleoting  r«  and  higher  powers  we  have 

p 

I   .       for  Simple  JftWreet* 
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If  D  be  the  Discount,  then 

r  =  p-v 
p 


=  p- 
=  p- 


(1  +  r)" 
P 


,  Compound  Itaterest. 


,  approximately. 


1  +  nr' 

Pnr 

-,    ,       ,  Simple  Interest. 
1  4-  nr  ^ 


6      If  we  expand  P  (I  +  r)""",  andi  ncfrlect  r^  and  higher 
powers,  we  get 

P  (1  --nr)       ' 

which  may  be  called  the  commo7i  pre»went  worth.  * 

The  t?ifc^  present  worth  is 

7— ;  by  division 

■-=:  P  (1  — m'  +  n^/S  —  j^s^.3  ^  ^^^ 

Subtracting  the  common  from  the  inie  present  wortli,  we 
get  ,      _ 

1 

p  +  nr 

and,  therefore,  when  n  is  small  ttie  error  committed  in 
taking  common  for  true  discount  is  nearly  proportional  to  the 
square  of  the  time. 

In  the  expression 

P(l-m), 

1  1 

if  n  =  -  the  common  present  worth  is  »aothing ;  while  if  ?i  >  - 

it  is  a  negative  quantity.  That  ii,  the  common  present 
worth  of  a  bill  for  |lOO  due  20  years  hence  at  6  per  cent,  is 
nothing,  and  for  any  period  beyond  20  years  the  holder  of 
the  bill  would  require  to  pay  a  certain  simi  to  get  quit  of  it, 
which  is  absurd.    The  true  present  worth  of  0100  due  in  80 

P 
years,  as  given  by  tlie  formula  ^  ,     r-,  Ib  $60, 
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7.     The  interest  u  greater  than  tM  dieoount. 

Sinoe 

^          Pnr 
^'"1  +  nr 

'. 

1    _.  1  +  *w 
0           Pnr 

-      ^     4-    ^ 

=  4-^ 

■  '          '     ' 

-i>l- 

.-.    1  >  D. 

8.  Sinee 

V               ^ 

^  -     l  +  »r, 

and 

1  +  nr 

_       I 

1  +  nr 
ir«  two  th0i  ^  Z>ucoiin^  w  the  Present  Worth  of  the  Inttreet. 


9.    The  Discotmt  is  half  the  harrmmie  mean  between 
the  Principal  and  the  Interest, 

1,=     I 


1  +  nr 
PI 

P  +  PlM' 

PI 

P  +  I 

2  PI 


principal  and  intertsi 


'P  +  I 
Mc    half  harmonic   mean  between 


Ex.  (1).  The  Simple  Interest  on  a  certain  sum  of 
money  for  a  certain  time  is  $28,  and  the  discount  for 
the  same  time  at  the  same  rate  of  simple  interest  is 
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$24.    What  is  the  sum  of  money?    If  the  time  be  ^ 

years,  what  is  the  rate  per  cent.?" 

From  the  above  formula  we  have 

■         24  =  -#^ 
P  +  28 

24P  +  24X28  =  28P 

4P  =  24  X  28 

P  =  8168; 

tJie  smn  required  is  $168. 

Again,  D  =»: 


or 


24  = 


1-fnr, 
28 


8  = 


; 


.'.  rate  per  cent.=  100r= 


7 

2+7r 

1 

~2i"' 

100 


21 


=  *4f 


Ex.  (2)    If  the  Simple  Interest  on  a  sum  ot  money 
ffiven  time  and  rate  is  i-th  of  that  sum  itself,  the 


for  a  given 

True  Discount  will  be 


w-fl 


of  the  sum. 


but,  in  this  oaie, 


PI 


I «  i  P ; 

pJLp 


P^±P 


*  -I-  r 


Similarly,  if  the  intdrest  be  r  of  the  principal,  the  diMOiml 
Is — -—rof  the  principal.  ;.. 


le  A^ 
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Ex.  (8).  Bank  Disconnt  at  5  per  cent,  being  $180.90, 
find  the  true  discount  on  the  same  amount. 


D 


n 


,  where  n  =  tU^^v* 


%D 


n+1 
20^ 

21 

20 

2j^X  $180.90. 

1124- 66f. 


10.  Bank  Discount  exceeds  True  Discount  by  the  Simple 
Interest  on  the  True  Discount, 


Bank  Disoouut — True  Discount  =  I—D 


Pnr 


nr 


True  Discount. 


1-f-tir 
=  Simplo  Interest  on  the 


Ex.  (4)  The  True  Discount  on  a  bill  due  in  1  year, 
and  discounted  at  8  per  cent,  being  $600,  what  would 
have  been  the  Bank  Discount  thereon  ? 

Bank  Discount  =  True  Discount  +  Dfw 

=  $600  +  1600  X  tIw 
=  $640. 

EmrciH  II. 

(1)  Bank  discount  being  6  per  cent.,  a  person  receives 
187.10  less  than  the  nominal  value  of  ms  bill.  What 
should  ho  receive  for  his  bill  if  true  discount  only  were 
deducted? 

(2)  A  person  possesses  a  sum  of  money,  the  simple  inter- 
est of  which  at  4  per  cent,  is  $536.26.  With  this  sum  he 
purchaseu  an  estate,  for  which  he  pays  by  a  note  payable  in 
4  month's  time,  and  which  being  discounted  at  4  per  cent., 
is  worth  at  present  exactly  the  money  he  possessef.  For 
how  much  is  the  bill  drawn. 
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(8)  True  diiooimt,  at  4  per  eent.,  on  a  sum  of  money 
being  #15,  find  simple  interest  on  the  same  snm  at  6  per 
cent. 

(4)  The  interest  on  a  certain  snm  of  money  is  1180,  and 
the  disoonnt  on  the  same  sum  for  the  same  time,  and  the 
same  rate  of  interest  is  $160 ;  find  the  sam. 

(6)  If  the  interest  on  $A  for  a  year  be  equal  to  the  dis- 
count on  $B  for  the  same  time,  find  vherate  of  interest. 

(6)  If  the  three  per  cents  are  at  90  one  month  before  the 
payment  of  the  half-yearly  dividend,  what  is  the  rate  of 
interest  ? 

(7)  A  (liyes  B  a  bill  for  ^a^  due  at  the  end  of  m  yean,  in 
discharge  of  a  bill  for  $6,  due  at  the  end  of  n  years:  for 
what  snm  should  B  give  A  a  bill  due  ^t  the  end  of  p  yean, 
to  balance  the  account  at  Gompound  Interest  f 

(8)  Given  A  my  income,  a  the  premium  for  assuring 
$100,  r  the  rate  of  Interest  per  cent,  per  annum ;  find  what 
sum  I  must  lay  out  in  assuring  my  life,  so  that  my  execu- 
tors may  receive  a  sum,  whose  interest  shall  equal  my 
reduced  income. 

(9)  A  sells  goods  to  B  and  allows  him  10  per  cent,  dis- 
count, if  he  pay  in  six  months ;  what  discount  ought  he  to 
allow  if  payment  be  made  in  two  montbjB,  at  5  per  cent.  pe« 
annum,  simple  interest  ? 

(10)  The  discount  on  a  promissory  note  of  $100  amounted 
to  $7.60,  and  the  interest  made  by  the  banker  was  $5*405 
per  cent. ;  find  the  interval  at  the  and  of  which  the  note  waj 
payable. 


EQUATION  OF  PAYMENTS. 

11.  To  find  the  equated  time  of  payment  of  two  sums 
due  at  different  timet  at  a  given  raie  of  interett, 

Pi       (Px4-P»)      P«     ^ 

Hi  M  fit 

Let  Pi,  Pfl,  be  the  Boms  due  at  the  end  of  the  time 
ftj,  71, ;  r  the  rate  of  interest ;  take  time  N  greater  than 
n|.    Then  it  is  manifest  that  the  amonntB  of  P,,  P|,  at 
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the  time  N,  should  in  equity  he  together  equal  to  the 
amount  of  their  sum,  (P^  +  P^),  in  the  same  time. 
"Whence, 


Pi 


I         \N-ni 

1  +  r  +  Pa 


(i. 


N — n.2 


=   Pi  +P 


.)( 


\ 


1+r 


N-w 


N 


(1) 


or  dividing  both  sides  by  5  1  +  r  I     ,  we  have 

Pi(l  +  r)    ""VpAl+r)      ""'^Pi  +P2}(l+r)~!!. 

that  is,  the  present  values  of  these  sums,  due  at  their  respec- 
tive times,  are  equal  to  the  present  value  of  their  sum,  due 
at  the  equated  time. 

If  we  expand,  neglecting  rS  and  h'gher  powers  we  have, 

Pi  (i  — njr)  +  PoCl-nor)  =(Pi  +  Pa)  (1 -nr) 

or,  Pi^i  +  PaW-i  =  (Pi  +  Po)^; 

PlTll    +  P2»2 

...n=:— p^  +P2 
which  is  the  rule  given  in  Art.  184. 
12,    We  have  seen,  Art.  6,  that  the  expansion  of 

(         h^ 

\1  4-  ry      ,    neglecting  r^  and   higher   powers,   gives 

common  present  worth  instead  of  true  present  worth. 
The  above  process  is,  therefore,  incorrect.  It  may  easily 
be  seen  that  we  have  taken  the  interest  instead  of  the 
discount  of  sum  paid  before  it  is  due,  and  thus,  since 
interest  is  greater  than  discount,  Art.  7,  a  small  advan- 
tage has  been  given  to  the  payer. 

X3.    If  we  write  equation  (1)  in  the  iorm, 


+ 


P.  +P. 


(1  +  ry\     "^    (1  +  r)\    —    (1  +  r)» 
«nd  expand,  neglectmg  r.^,  and  higher  powers,  we  have 

P.  Po  Pi   +  Pa 


1  ^.  «,,/     "^     1  +  Uc^r  1  +  nr 

ffH^ph  IS   >o  iorm  of  the  equation  for  Simple  Interest 
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Solving  for  7i  we  get 


n  = 


Pi    +JP2+^(P1^J    +P2^^2T 


which  is  the  correct  value  of  the  equated  tirae. 

If  r  be  a  very  small  quantity,  as  in  practice  it  usually  is, 
and  Pi,  P2,  not  very  large,  we  shall  have 


n  = 


P1+P2 


-,  as  before. 


for 


ANNUITIES. 

14.  The  term  Annuity  is  understood  to  signify  any 
interest  of  money,  rent,  or  pension,  payable  from  time 
to  time,  at  particular  periods  ;  and  these  payments  may 
take  place  yearly,  half-yearly ,  quaiterly,  dc. 

15.  To  find  the  Amount  of  an  annuity,  to  he  paid  for 
a  given  number  of  years,  at  Compound  Interest. 

Let  A  be  the  annuity,  n  the  number  of  years,  E  the 
amount  of  one  dollar  in  one  year,  M  the  required 
amount. 


We  have 

Amount  due  at  the  end  of 

1  year 

=  A 

2     " 

-A  + AR 

-A-t-AR  +  AR'^ 

v-,c.     •' 

—  &c. 

•fc     "' 

—  A  +  AR  +  AR2  -r  

AR"- 

"•V- 

R»      1 

^  R       1 

,  R"--l 

A a 

•*    -^        '^      ^R  — 1 

.0.    ^or  t^imple  Interest,  expanding  and  neglecting; 
f^iu  higher  powers,  we  get 


ifnsKDdr. 
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17-  To  find  the  Present  Value  of  an  annuity  ^  to  he  paid 
for  a  given  number  of  yearg^  at  Compound  Interest. 

I.  The  amount  of  the  annuity  at  the  end  of  the  first 
year  is  A,  while  the  present  value  ig  AE~^ ;  similarly, 
the  amount  at  the  end  of  the  nth  year  is  AR*~\  and  the 
present  value  is  AR"^.  Hence  in  order  to  obtain  the 
present  value  from  the  amount  we  must  first  multiply 
the  formula  for  the  amount  by  R,  and  then  change 
the  sign  of  the  index  of  R. 


M=A 


E"-l 


R  -1 

Multiplying  by  B  we  get 

.    R"+i  -  R 
/^-    R^I~ 

Changing  sign  of  index  we  have 

R-rn+i;_R-l 


P-A.- 


^A 


R-i- 

R-^   -1 
1    -    B 


n.  We  may  obtain  the  same  result  by  proceeding  on 
the  principle  that  if  the  present  value  P  be  put  out  to 
compound  interest  for  n  years,  it  ought  to  amount  to 
the  same  as  the  annuity  for  that  time. 

R"  —1 
Hence  PR»=A 


P  =  A 


R 
1- 


-1 
R 


R  — 1 


R 


** 


MO 
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in.  We  will  now  proceed  on  the  princrple  that  th« 
present  value  P  is  the  sum  of  the  present  i  alues  of  th% 
respective  annual  payments. 


Present  value  of  A  due  1  year  hence  =  A  B"^ 
u  («  2       "  =AE-* 

«•  n        "     **    =;  Al'.-» 


«i 


.•.  P  =  AR-i  +  AR-«  +  AR-«  .  . .  AE-* 

R-"  — 1 
=  AR-i * 


=  f(i-H 


18.  For  Simple  Inff^^e^t,  expanding  and  ne^  'eotin| 
t*  and  higher  powers,  \»    get : 


^  =  .1-^1 


~  r  '       (1  +  r)" 

^  A      1  +  nr  -I-  %^y  4-  . . .  -1 
*  »•  '  1  +  nr 

1  -f-  nr 

=  nA  .  2  -h  (n  ~l)r. 
2  1  4-  nr 

19.  To  find  the  present  value  of  a  perpetual  annuity, 
I,  Recko7iing  Compound  Interest, 

P  =  AR-H  ^^"i  . .  . .  orf  inilmUwKh. 
_AR-^ 

_    A 

A 

f 


A^MlKblt. 


841 


' 


//.  Heckoninrf  Simple  Interest, 

P  =  —.   g  +  (n-l)r 
2  *        1  +  nr' 


2 


JL4  r 


Now  when  n  =  oc,  *lie  limit  of 
Jj  +  r  ^  0  +  r 


=  1, 

X  A 


Hence,  the  limit  of  P,  when  n  ^^  cc=  — ^  =  a  . 

This  result  shows  that  an  infinite  sum  of  money  is  re- 
quired to  he  left,  in  order  to  insure  an  equal  annual  pay- 
ment for  ever,  which  is  absurd.  It  indicates,  therefore,  that 
the  only  correct  method  of  computing  annuities  is  on  the 
compound  interest  principle. 

20.  To  fi'^d  ^^^  Present  Value  of  an  annuity,  to  com- 
mence at  the  end  of  p  years,  and  then  to  continne  q  years. 

The  present  values  of  the  first,  second,  &c.,  gth  payments, 
due  at  the  end  of  j?  -^  1,  &c.,  j(?  +  ^  years  respectively,  will 
evidently  be 

AK-<P+^)  AB-<P+2^        &c.    AK-(P+<1); 

whence  the  present  va^ue 

P  =  AE-^P+^^'  U  +  E-i  +  R-2  +  ...  +  R--.(q-i) 

—  Rp+q  '(jR,  -  ij* 

If  the  annuity  is  payable  for  ever  after  p  years  have  ex- 
pired, by  summing  the  above  series  ad  infinitum,  we  have 


P  = 


EP(R-l) 

These  fonnula  enable  us  to  compute  the  values  of  Heyer- 
sions,  or  Annuities  in  Reversion ;  and  the  latter  determines 
the  value  of  the  Fee  iHmple  of  the  freehold  estate,  which  is 
to  fall  in  at  the  expira**on  of  p  years. 


u% 


iMhtntbtiL 


Ex.  1.  A  smn  of  $a  is  borrowed  for  a  period  of  01 
yearsy  to  be  repaid  by  equal  annual  instalments,  the 
first  payment  to  be  made  after  one  year.  Find  Ihi 
amount  of  the  annual  instalment. 

Let  A  be  iSie  annual  instalment. 
Then  the  amount  of  this  annual  payment  in  m  yean. 

A 


^|b"-} 


Again,  if  the  sum  a  be  allowed  to  aooumulate  for  m  years 
At  oompound  interest,  its  amount 

=  aR"». 

Now,  these  two  amounti  ought  to  be  equaL 
Hence,  we  have 


^  |b«-i|=«R«; 


T 


R** 


1 
l-R-* 


Si 


Ex.  2.  The  present  valae  of  an  annuity  of  $1,  to 
continue  x  years,  is  $10 ;  and  the  present  value  of  an 
annuity  of  $1,  to  continue  2x  years,  is  $16;  find  the 
rate  of  interest 


Here, 

10  =  -  (1-R-*),  art.  17, 

auA 

16  =  i  (l-B--); 

16        l-R-** 

'•   10  —    1-R-^ 

_  (1-R-«)(H-R-^ 

1-R-" 

=  1  +  R-; 

01 

1 

-11        ^-«^' 

••.  1 

-.-.f 
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Subtituting  in  the  first  equation,  we  get 

2         1 


.'.  r  = 


'A5 


or  100  r  =4. 
The  rate  is,  therefore,  4  per  cont. 

Ex.  3.  A  mortgage  of  $5,000,  interest  at  6  per  cent, 
per  annum,  has  7  years  and  10  months  to  run ;  find  its 
present  value,  interest  at  10  per  cent,  per  annum,  pay- 
able half-yearly. 

The  first  payment  of  interest  is  $3')0,  and  will  be  due  in  10 
months;  its  amount  for  seven  years,  at  10  per  cent.,  pay- 
able half-yearly,  will  be  300(1  -05)  ^  * .  Similarly,  the  amount 
of  the  second  payment  of  interest  at  the  end  of  the  7  yeai  s, 
will  be  300(1-05)^  -  ;  and  so  on.  Tho  amount  of  the  last 
payment  will  be  $300. 

Hence,  the  whole  amount  of  the  mortgage  and  interest 
will  bo 

6000  +  300  (1  05)1*4-  300(l-05)i2+  ...', +  800. 

=  5000  +  800  {(1  •04)1*  4- (1.05)12+ ."..  +  l} 

(1-05)10-1 


=«  5000  +  800 
=  8462-06. 


((1-05/ -1) 


Now,  if  the  present  value.  P,  be  put  out  to  compound 
into^rost  at  10  per  cent,  per  annum  for  7  years  and  ID  mos., 
it  ought  to  amount  to  the  same  as  the  mortgage  for  that 
time. 

.-.  P(l-05)i6»  ==--8462-06 
.-.  P  =  8940.18. 

The  Present  Value  of  tho  Mortgage  is,  therefore,  $3940.13. 

The  value  of  (l'05)i*'  may  be  found 

(1)  By  means  of  a  table  of  logarithms. 

^2)  By  raising  1'05  lo  tho  10th  power,  dividing  this  by 
1-05  we  obtain  the  15th  powor,  taking  ^  of  tlio  ditTorcnoo 
and  adding  to  the  15th  powor,  we  get  approximately  tho  15J 
power  of  1  05, 
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(8)  By  fhe  Binomifti  Theorem,  m  toflows : 
a.06)»=  (1  +  ^)»  =  1+  ^  — .^^  =  1.0163;  then 
(1.05)" -i- 1.0168  wiU  give  a  close  »pproxiination  to  (1.0e)«» 

Jfor  additional  information  on  thiit  tubjict  eontuU  Loan 
Tablet  by  Pro/t$sor»  Ch^rriman  and  Loudon, 

Exercise  III. 

(1)  A  person's  dividend  from  his  Bank  Stock  is  1680  a 
year.  What  is  the  present  value  of  this  income  for  fiva 
years  to  come,  computing  by  simple,  and  also  by  compound 
interest,  at  7  per  cent. 

(2)  What  annuity,  to  continue  20  yvars,  can  be  purchased 
for  $10000,  allowing  compound  interest,  at  6  per  cent. 

(8)  For  what  sum  might  the  Government  of  a  country 
undertake  to  pay  an  annuity  of  $1000  a  year,  for  ever,  on 
the  supposition  that  o>oney  may  always  be  invested  at  6  per 
oent. 

(4)  For  what  sum  might  an  annuity  of  #400  a  year,  for  10 
years,  to  commence  in  6  years,  be  purchased,  allowing  com- 
pound interest  at  6  per  cent  ? 

(6)  A  person  who  enjoyed  a  per|»etuity  of  #1000  per 
Annum,  provided  in  his  will  that,  after  his  decease,  it 
should  descend  to  his  only  son  for  10  years,  to  his  only 
daughter  for  the  next  20  years,  and  to  a  benevolent  Institu- 
tion for  ever  afterwards.  What  was  the  value  oi  each 
bequest  at  the  time  of  his  decease,  allowing  compound  inter- 
est at  6  per  cent,  t 

(6)  A  person  at  the  age  of  22  put  9100  at  interest,  at  6 
per  cent.,  and  1100  each  year  afterwards,  until  he  was  40 
years  old.  He  aJso  collected  the  interest  annually,  and  con- 
Terted  the  same  into  prinoifMl ;  what  amount  was,  by  theat 
means,  accumulated  t 

(6)  A  corporation  borrows  ^£8769  al  4  per  cent.,  to  be  paid 
in  80  years  by  equal  annual  instalments.  What  will  be  the 
annual  payment  ? 

(7)  A  property  is  let  out  on  lease  fckv  a  years  at  an  annual 
rental  of  $6,  and  affcer  e  years  the  lease  in  renewed  on  pay- 
ing a  fine  of  Id.  WhAt  is  the  additional  rent  equivalent  to 
this  fine  ? 

(8)  A  farm  it  let  for  n  years  at  a  fixwd  rent  and  a  fine  of 
$p.  When  p  yearfi  of  the  lease  retnum,  what  fine  must  hf 
paid  to  extend  these  f  years  to  ^,  at  cumj^ound  interest  f 


then 
|.Off)ui 

Loan 


1080  a 

Ipound 

shased 

mntrj 
er,  on 
i  6  per 

for  10 
oom* 

0  per 
»•,  it 
9  only 

istitu- 

eaoh 

inter- 

at  6 
Afl40  ' 

OOQ- 

thest 

paid 
)the 
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(9)  Tf  two  joint  proprietors  liavo  an  c»qnal  interest  in  a 
fret  hold  estate  worlli  $«i  per  annum,  but  one  of  tbem  pur- 
chased the  whole  to  himself  by  allowing  the  other  an  equiva- 
lent annuity  of  ^b  for  n  years,  dud  the  relation  between  a 
and  6. 

(10)  Find  the  present  value  of  an  annuity  of  $1,  paid  n 
times  per  annum,  and  continuing  for  m  years,  allowing 
compound  interest  at  the  rate  of  r  per  cent,  per  annum; 
and  prove  that,  as  n  is  iudcHuitely   increased,  this  present 

calue  continually  approacLcs  the  limit    ~— 


mr 


(11)  A  monthly  instalment  of  §10  has  2  years  one  month 
to  run,  what  sums  must  be  paid  at  once  to  reduce  the  period 
ftix  months,  moucy  being  worth  ono-half  per  ceut.  per 
month? 

(12)  A  raortsnjjo  of  $1000  interest  at  5  per  cent,  per  an- 
num, pnyable  hiilf-yearly,  has  17  years  uud  8  mouths  to 
run.  l-'iud  its  iiroseiit  value,  iulciebl  10  per  ceut.  per  an- 
num, payable  hall-yearly. 

(13)  If  two  sums,  «,,  Sj,  due  at  times /,,<,,  bo  paid  to- 
gether at  an  iutermcdiato  lime  t,  I  being  detex mined  from  the 
equation. 

Sliow  that  wliicliover  motloof  payment  bo  adopted 

(1)  At  auy  autccedcnl  period,  the  present  values  are  the 
same ; 

('-')  At  any  Rubsequent  periol,  the  amounts  are  the  same; 

(3)  Al  the  interniu«liate  time  of  payment,  the  interest  of 
tlie  sum  overdue  is  the  diKonnt  of  that  no&  due* 


nual 
pay- 
t  to 


e  of 
»  b^ 


APPENDIX  11. 


CUBE  ROOT. 

The  extraction  of  the  cube  root,  by  the  ordinary  rule,  is  » 
troublesome  process,  seldom  used  and  easily  forgotten.  The 
following  process  is  much  simpler  and  more  easily  remem- 
bf  .*ed. 

Let  a  be  an  approximate  value  of  the  cube  root  of  N,  so  that 

]^N  =  a  +  jc,  a;  being  very  small ; 

then  N  =  (a  +  3l-)3  —  a^  ■\-  8a2«  +  3aa:8  +  acs 

=  a3  t  8a«(a  +  »),  nearly,  sine*  «  Ia 
small. 

First  suppose  N  =  aS  +  Sa^x; 

N-a3. 


and 


»=^ 


a  +  X  = 


8aa 
N  +  2ct3 


N+_2a3 
8aa'  ' 


therefore,  more  nearly,  N  =  a3  +  8ax 

N  —  a3 
'^^^  *=  N  +  2a3^' 

and,  therefore,  ]^N  =  a  +  a? 

N  +  2a3  *■ 

Suppose  we  wanted  to  find  the  cube  root  of  any  number  N, 
In  the  fiist  place  we  find  some  number  a  whose  cube  is 
somewhere  near  the  given  number.     Then  the  fraction, 

2N  4-  a3.^ 

N  +  2a-' 

will  be  a  nearer  approximation  to  the  cube  root  than  a  itseli 
was.  When  we  have  found  this  value,  we  can  take  this  as 
a  and  repeat  the  process. 

Thus,  to  find  the  cube  root  of  241*804867,  we  observe  that 
216,  t)ie  cube  root  of  6,  is  nearest  to  241.  Henoe  the  first 
value  of  a  is  6. 


▲pnomri. 


e,  IS  a 
.  The 
amezn- 

30  that 


>    X    i» 


borN. 
Libe  is 
1, 


itself 
Lis  as 

e  that 
.0  first 


Therefore* 


2N  + 


N  +  2a8 


-a 


699-608734 

=  673-804367 
4197-636404 


X  e 


a. 


X  4 


K. 


""    673-804367 

=  6-23  very  nearly. 

On  trying  6.28  we  find  it  is  correct. 

Ex.  (1).  Find  the  cube  root  47. 

The  newest  cube  to  47  is  that  of  4. 

2N  +  a» 
^•^®®»  N  +  2a» 

_  04   +  64 

'"  47  +  128 
_  682 

=  176 

•"  '700 

=  3.61  nearly. 

Next,  take  8.61  for  a,  and  Rubstitute  in  t^^^^""^^J' ,^? 
ire  get  8.6088261,  which  is  correct  to  seven  places  of  deoi- 

nals. 
Ex.  (2).  Fmd  the  cube  root  of  10. 

2  Njfo* 
N~-f  2a» 
20  +  8 


In  this  case. 


.a 


18 


X  2 


10   -f 
=  2.153. 
Next,  substitute  2.15,  instead  of  2,  and  we  get 
20+9j)33375        ^  g-lff 
10  +  19-8767r)0 
=  2-1544340. 

Which  is  correct  as  far  as  six  P^'^^^^^^^^^^'^"^"^,™? 
method  has  also  the  practical  advantage  that  an  error  o. 

work  gets  corrected  at  the  next  trial. 


ANSWERS. 


(8) 


El 

M 


(6)     A^9  share  is 


Exercise  I. 

(5)  22*5  years,  nearly. 


(7)     5  per  c.^nt.        (8) 
(10)     n  =  20l^. 

log  6 


lojr.  2 


log.  {mn  -  m  +  u)  —  log.  mn 
(11)     17-C7  yearg. 


(12)  C708.471.  (13)     125  years,  nearly.      (U)    $3000. 

Exercise  II. 


(1)    $700/ Ji.         (2)     $13585.        (3)    lia.SO. 
(4)     «900. 


(5)    100  -:zh:  per  cent. 


(6)  m. 


(7)    «Il»-"'— 61^-". 
(9)    11-4G3  per  cent.       (10)    l|y«ari. 

Exercise  III. 

(1)     kt  simile  interest,  $2237.77  ;  at  compound  intereit, 

$2173.10.  (2)     »802.42. 

3)     $10000.005.  (4)     $21UU.y5. 

5)    $7300.08;  $0404.74;  $2901.83.        (6)93000.56 
ir>0-70  (/r  R" 

^^)      l-ri04)-«"-  ^'^    Ro-  1   • 

(8)     fZ^   (II--II-)     (9)    1^2   {l-^}. 


\ 


I 

10)     - 


1  - 


I 


(1+s) 


mm 


11)    $58.68. 


,  r  ii  interest  of  |1  for  1  year. 
(12)    •2422.86. 


0. 
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THE  BEST  ELEMENTARY  TEXTBOOK  OF  THE  YEAR. 


Gage's  Practical  Speller. 

A  MA.SUAL  OF  bPELLLNO  AND  DICTATION. 

Price,  30  Oenta. 

Sixty  copies  ordered.  tJoixx  Forest  advocat*. 

After  careful  iiiKiicct  on  \vc  uiihcsitatin^fly  prciiouncc  it  the  Ijust  a\-"*l' 
big  book  ever  in  iiac  in  our  public  schools.  The  I'ractical  Si^eller  sccurtM 
an  easy  access  to  its  contents  by  the  very  systematic  arrati<;ctiiutits  of  the 
words  u)  topical  classes :  a  punnanent  ini))ressioM  on  the  memory  by  tho 
freciuent  review  of  ditticult  wonis;  and  asii\tn^' o*  time  and  effort  by  tho 
■election  of  only  such  word's  as  arc  dit!iai!t  aniof  conuuon  occurrence 
Mr.  Rcid,  II.  S.  Master  heartily  reconnnends  the  work,  and  ordered  sonis 
sixty  copies.  It  is  a  l)Ook  that  should  !;<%  on  every  busiticss  man's  tabls  u 
well  08  in  the  school  rooai. 

Is  a  necessity.  Presi.  w.txe!»8,  lUuriti. 

Wo  have  alrea.ly  had  repeated  occasion  to  sjieak  hiylily  of  the  Eduov 
tional  Scries  of  which  this  book  is  one.  Tho  "  S)Killer  "  is  a  necessity  ;  ard 
wo  have  soon  no  book  which  we  r-vi  reccniniend  more  heartily  than  the  Oi« 
before  us. 

Good  print.  Bowmanvillk  Obskrvkr. 

The  **  Pratfticji!  .Speller  **  U  a  credit  to  the  publishers  in  its  {jencral  ptt 
np,  classification  of  subjcctB,  and  clearness  of  treatment.  The  child  wl.o 
uses  this  Iiook  will  not  have  dima^'cil  cyesij^ht  throu;[;h  Ijad  print. 

What  it  is.  STRATnnov  Acm. 

It  is  a  series  of  prartw?  lessons,  containlnor  the  words  in  pcneml  nw, 
with  abbreviations,  etc. ;  words  of  snnilur  pronuticiution  and  difrcrunts])ell. 
tiig  a  collection  of  the  most  ditflcult  words  in  the  lan^rua^^c,  and  a  munber 
of  litcrar>  selections  wlii<;h  may  be  used  for  dictation  lessons,  aiid  commit' 
feed  to  memory  by  the  pupils. 

Every  teacher  ahould  Introduce  it.  Canadian  Statfsma:?. 

It  is  an  impro'^iuent  on  the  old  sitelling;  book.  Every  teacher  should 
introduce  it  into  bis  classes 

The  beat  yet  seen.  Colcufstkr  Srv,  Kova  Scotia. 

It  is  away  ahead  of  any"8peller"tl»at  we  have  heretofore  seen.  Our  pt»l)llo 
■chnols  trant  a  good  spelling  book.  The  publication  before  us  is  the  b«st 
«nt  liave  yet  aeen. 


Jf.  (5nge  4c  CToV  |lcto  €l)ucattonnl  9Eorh0. 


WORKS  FOR  TEACHERS  AND  STUDENTS,  BY  JAS.  L.  IIUCUES. 

Examination    Primer   in  Canadian  Historv. 

On  the  Topical   Method.     By  Jas.  L.  ITcokvh,  liiM)tcctor  of  Srhoolm.  To 
ronto.  A  I'rimer  (or  Students  |>re|>ariitt;  (or  Exuniiiatiou.       Price,  ^50. 

Mistakes  in  Teaching. 

By  Jas.  Lauoiilin  IIl'oiih.    Second  edition.  t^Ice,  50c. 

ADORU)  IT  aTATB   UNIVBUITT  OF    IOWA.   A8  AS  ILItalXTAIT  WORK    FOa    CSf 

or  TSACIIBRA. 


tblt  work  disctiwcs  In  a  terse  Tuar:  'cr  prer  onp  hundred  of  the  mlntakci 
eommonly  iua<ie  by  utilmir  *.  or  i'  turicucuti  Tcachors.  It  iHdosi<;iicd  to 
'xrani  younj;  Tuachers  of  th«;  . «  'ot ,  ; '  xy  nru  lialOc  to  tiinko.  and  to  >iol])  the 
older  incnihcri)  o(  the  profoft  i°.'»  '  >.<  a.>''^ard  whaluvcr  uiuthudd or  liabitt  uiajr 
be  preventing  their  hi;,hur  ku> 

The  mistake!  arc  arran^'cd  xn,  ■.  .c  the  '*  'twln^  heads  : 

1.  Mistakes  in  Manatrenicnt.     2.  Mistakes  in  Disciplina. 
Uethods.    4.  Mistakes  iu  Maunct 


I.  WMUkmlo 


PTow  to  Secure  and  Retain  Attention. 

By  Jas.  Lavoiilix  IIuoiies.         Prlco,  25  Cents 

Coniprisinq:  Kind«  of  Attention.  Char?,ctcristlc8  of  Positive  Attention 
Characttirititics  of  The  Teacher.  I  low  to  Controt  a  Class.  Dwciopiu;;  Mcl 
tol  Activity.    Cultivation  o(  the  Senses. 

(From  TiiK  Sciiooi.  avo  Univrrsitt  Maoawkf.,  Txjvnoy,  Evo.) 
"Replete  with  valuable  hints  and  practical  8niri.'c.«tioni>  ul.ich  are  ovidcci 
ij  tbe  result  of  wide  exiwriunce  in  the  scholastic  profession." 


Manual  of  Drill  and  Calisthenics  for  use  iij 
Schools. 

Dv  J,  L.  Hfoniw.ruhllc  School  Inspector,  Toronto,  Oraduale  of  Militftr^ 
School,  II.  M.  2Vth  llei,'inient.  Prico,  40  Ceuttf 

The  work  contaln<j:  The  Squad  Drill  i»rc«crlhH  for  PiiMic  Rrhooln  in  On- 
tario, with  full  and  explicit  direction!*  for  tcu-binu'  it.  Ircc  Cvuinawtic  Kx 
eroises,  carefully  »»«lecto«l  from  the  bcMt  «;t'riiiaii  aritl  AiiiiTJcan  s\ steins^ 
anil  arninirud  in  pro;»cr  cla'^ws.  «:cnn.iii  (^aliMtheiiic  KxcrciHcs,  as  tannin 
by  th«  late  Colonel  CiKxIwin  in  Toronlo  Normal  Solinnl.  and  in  Kn^huid. 
Several  of  the  ln-st  KimltTu'arten  Camtx.  and  a  fvw  ihoice  Kxerci^i-  Snncs 
The  instnictiono  tl.rou<,'li«)Ut  the  buoii  are  di>tMlod,  as  fur  as  |)uiisiblt!,  oi 
uniicce«sary  toclinicalities. 

"A  moat  vabiaUle  book  for  every  toarhor.  partlmlarly  In  country  placet 
It  embra«"e«  all  that  a  «<li<v>l  toarluT  sbnuld  ti-acb  h\<  \<\i\>'\U  on  this  HUoJtoi. 
Anv  tea<jher  can  use  the  ea-'v  tlrill  iessoni*.  and  by  doirn:  so  be  will  l*j  o-  •» 
lerrliitf   a  l»enetit  on   bis  ctiunt' v."— (J.  lUnruKKR  I»k.akva«,y.  iUjj. /f  tt 
lifo  iiUArds.  Drl'*  Instructor  .Nuruuk.'  and  Mt>Uel  Schools,  Turuuto 


:k 


.  9.  (Sstge  ^  €a'0.  ^ctD  ebucational  aRorkB. 


MASON'S  GRADUATED  SElUtIS  OF  ENCLISU  GRAMMAKS. 

Mason's  Outlines  of  English  Grammar. 

kot  the  UM  of  junior  cImmm. 
Price.  45  conta. 

Mason's  Shorter  English  Graromar. 

With  copioujt  aad  careful!;  giMdovl  »(H;ciavc,  2ia  i«i;et. 
Priod,  00  Cents. 


Mason's  Advanced   Grammj-^r. 

IiicluJiiijf  thtf  principle*  of  Oranimatitsil  Analysf!!.  Bj  C.  V.  Ma90«, 
n.  A.,  K.  C.  K.J  (olluw  of  University  College.  LonUon.  K'ibnrud  anil 
thoro%'lily  rvviiud.  with  Exaiuiiiatioiit  I'ap'.n  addtta  by  \V.Ilou«ioti.  M.A., 

a7th  Edition,  price,  70  Cents. 

"  I  askLHi  a  ^'raiiiinnr  xchool  inspector  in  the  o1«l  country  to  aciiU  ma  ttte 
bo«t  ^'raiuiiiar  puliiisiiu*!  thure.  He  iiitinediaivly  sent  .MaMiii'*.  Tliu  cha|>. 
tcr«  on  tliu  aiial.vHid  o(  tiitlinilt  Mnic:icu«  \*  of  iUvK  Miittoiuiit  to  .ac«  the 
work  far  liuyoiid  any  Kncti-VHirnnunar  hitht-rio  lUvfuni  the  L'au  iia.'.  hxU 
lie."— Alex.  £>iui«,  M.  A.,  Li.  U.  11.  S.,  Oak\iUe. 


English  Grammar  Practice. 

Thiti  work  oonaistM  of  thu  Kxcrcirtes  apiHsmleil  to  the  " Rhort*r  Rn<;Ilsh 
Oraniniar,"  piiSlittiicti  in  a  ttcinrate  form.  Tlicy  aru  .irninj^uti  ui  r  o;;rui>ive 
Itiswonti  in  snicti  a  uiannur  a»  to  tw  availalilu  with  aluio»t  a  v  tvKt  Imiuk  of 
Knu'liHh  (irainmar,  anti  mUu  tlic  Ivarn^'r  l>y  ua^^y  sta'^'ui  fr*  the  limpleel 
Cn;;lidh  wurK  lo  iliu  uiu«(  ditlicull  cuiwtructiou*  iu  the  lAiigu^i^^^u. 

Price,  SO  Cents. 

Outlines  of  English  Grammar. 

Tiium;  vlcT..entary  itiuait  aru  rcNhKx'il  to  rviruiar  form  In*  meanii  of  carefOl 
definitiona  ami  plain  ritU-it,  illiMtnttoi  Ity  alMimiant  an<l  vurieil  uxaniplettov 
practi'^c*.  Tlie  learner  is  iiiaiiu  a4:4piaiiilu<l,  in  iiKNlurate  inuaiiiirv,  witli  the 
nioat  ini|v)rUint  ot  the  olMur  torni!i  of  Knu'iiiih.  with  the  way  in  whicii  wordt 
are  coiiMlnuacd,  and  witii  the  ulunieniM  of  which  nuKlvrn  KnirliMli  is  iiia<l8 
up.  AnalvHis  in  trtiatLti  so  tar  at  lo  u'lve  tliu  imuurof  duuliiig  witli  Mil" 
tuncu«  of  plain  conatrnctioa  and  uioUeraiuUUicully.     lii  tliu 

English  Grammar 

the  sjinitf  suhjocts  aru  iirusunied  with  much  crcat^'r  fiilncM,  and  carried  to 
a  inoru  advaiit'cd  and  diltifiilt  Hla^u.  'iliewitiK  oonutins  ainpte  niMicnait 
(or  the  ru<|Uirutn<-nis  1(1  roni|H*ttlive  ExtiiiiiiHiioiiM  r«-at-hinu  at  luant  the 
■Uiitdartl  ut  liiu  M.ilriculation  t:lxan2inati.>ii  ut  thu  Uiii^vr»il>  ul  LouUou. 

The  Shorter  English  Grammar. 

is  intendtid  I'or  lt;arn<Ts  who  liuve  hut  a  liinitwi  amount  of  time  at  their  dis- 
posal  ror  Knulixl' '^tudiuK :    Imt  thu  uxp^jricnue  of  tichoola  in  «hicii  it  liai 
liuuii  tiiu  onlv  Kn;:li<«)i  (•rainninr  usisl,  >iAe  nhowii  tiiat,  wiien  wull  lukUenMl,    • 
Uiui  wurli  aitfo  i»  auiUcieut  for  Hie  Loudou  Mathculatloa  V'-amiuatiuu. 


J.  dB^vc  ^  QLo'q.  Ileto  €b«fatiottal  Moxke. 


BEST  AUTHORIZED  ELEMENTARY  TEXT-BOOKS  IN  GRAMMAR. 

Revised    ^d.    Miller's    Language    Lessons. 

Price,  25  Cents. 

PROOFS    07  THE  SUPERIORITY  OP  MILLER'S  REVISED  EDITION  OVER  ALL  OTHERS. 

Its  cnonnous  sale. 

Nearly  two  hundred  thousand  have  been  sold  within  the  last  four  years. 

Miller's  Swinton's  is  authorized  by  the  Education  Department  for  use  in 
the  Schools  of  Ontario. 

Only  Edition  adopted  by  the  Protestant  Board  of  Education  of  Montreal, 
and  used  in  many  of  the  principal  Schools  of  the  Province  of  Quebec. 

Only  Edition  used  in  the  Schools  of  Newfoundland. 

Only  E(iition  adopted  by  the  Supt.of  Education  for  theSchoolsof  Manitoba. 

Miller's  Revised  Swinton  is  used  in  nine-tenths  of  the  principal  Schools  of 
Ontario. 

Only  Edition  prepared  as  an  Introductory  Book  to  Mason's  Grammar, 
both  having  the  same  Definitions. 

A  THOROUGH   E.XAMINATIOM  OIVEN. 

To  the  President  and  Members  of  the  County  of  Elgin  Teachers'  Associa- 
tion :  In  accordance  with  a  motion  passed  at  the  last  regular  meeting  of  the 
Association,  appointing  the  undersigned  a  Committee  to  consider  the  re- 
spective merits  of  different  English  Grammars,  with  a  view  to  suggest  the 
most  suitable  one  for  Public  Schools,  we  beg  leave  to  report,  that,  after  ful- 
ly comparing  the  various  editions  that  have  been  recommended,  wc  believe 
that  "  Miller's  Swinton's  Language  Lessons  "  is  the  best  adapted  to  the 
wants  of  junior  pupils,  and  we  would  urge  its  authorization  on  the  Govern- 
ment, and  its  introduction  into  our  Public  Schools. 
Signed,    A.  F.  Butler,  Co.  Inspector.      J.  McLean,  Town  Inspector. 

J.  Millar,  M.  A.,  Head  Master  St.  Thomas  Collegiate  Institute. 

A.  Steele,  M.  A.,  "  Orangeville  High  School. 

N.  Campbell,  "  Co.  of  lilgin  ModcltSchool. 

It  was  moved  and  seconded  that  the  report  be  received  and  adopted. — 
Carried  unanimously. 


To  avoid  mistakes,  ask  for  Miller's  Swinton'a 


Mason's  Outlines  of  English  Grammar. 

AUTHORIZED  FOR  USE  IN  SCHOOLS. 

New  and  Improved  Edition.    For  the  use  of  Junior  Classes,  by  0   P 
Masov,  B.  a.,  F.  C.  p..  Fellow  of  University  College,  London, 

Sixth  English,  and  fourth  Canadian  Edition,  price  45  cts. 


From  the  Daily  Gloue,  Toronto. 

Mr.  C.  P.  JIason,  whose  c.\ccllcnt  *'  English  Grammar"  is  now  the  author- 
ized text  Ijook  in  the  schools  of  Ontario,  has  prepared  and  issued  a  more  el- 
ementary and  much-needed  work  entitled  "Outlines  of  English  Grammar." 
The  text  of  this  work  is  substantially  the  same  as  that  of  the  larger  treatise 

both  matter  and  form,  except  that  the  very  elaborate  notes  in  the  latter 

I  either  omitted  or  very  much  reduced  in  extent 


I 
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EXAMINATION  SERIEa 


Canadian  History. 

By  James  L.  Higiiwj,  Inspector  of  Public  Schools,  Toronta 
Price,  25  Cents. 

HISTORY  TAUGHT  BY  TOPICAL  METHOD. 

A  PRIMER  IN  CANADIAN   UISTORY,  FOR  SCHOOLS  AND  STLDENTS  PREPARING  FOR 

EXAMINATIONS. 

1.  The  history  is  divided  into  periods  in  accordance  with  the  great  na 
tional  changes  that  ha\'o  taken  place. 

2.  The  history  of  each  period  is  given  topically  instead  of  in  chronolof 
ical  order. 

3.  Examination  questions  are  given  at  the  e-id  of  each  chapter. 

4.  Examination  papers,  selected  from  the  official  examinations  of  the 
different  provinces,  arc  given  in  the  Appendix. 

5.  Student's  review  outlines,  to  enable  a  student  to  thoroughly  test  hit 
own  progress,  are  inserted  at  the  end  of  each  chapter. 

6.  Special  attention  is  paid  to  the  educational,  social  and  commercial 
progress  of  the  country. 

7.  Constitutional  growth  is  treated  in  a  brief  but  comprehensive  cxer* 
cise, 

t^  By  the  aid  of  this  work  students  can  prejMire  and  review  for  exam- 
inations in  Canadian  History  more  quickly  than  by  the  use  of  any  other 
work. 


Epoch  Primer  of  English  History. 

By  Rev.  M.  Creiquton,  M.  A.,  Late  Fellow  and  Tutor  of  Merton  College, 

Oxford. 

Authorized  by  the  Education  Dcj^artment  for  use  in  Public  Schools, . 
and  for  admission  to  the  High  Schools  of  Ontario. 

Its  adaptability  to  Tubllc  School  use  over  all  other  School  Histories  will 
bo  shown  by  the  fact  that— 

In  a  brief  comjjass  of  one  linndrcd  and  eighty  i\agcs  it  covers  all  the 
work  required  for  pujiils  preparing  for  entrance  to  High  Schools. 

The  price  is  less  than  one-half  that  of  the  other  authorized  histories. 

In  using  the  otlier  Histories,  pupils  arc  compelled  to  read  nearly  three 
times  OS  much  in  order  to  secure  the  same  results. 

Creighton's  Eiwch  Primer  has  been  adopted  by  the  Toronto  School 
Board.  %Dd  many  of  the  principal  Public  Schools  in  Ontario. 


QK.  J.  ([5agc  ^  CTo's  |lcU)  €bucationnl  cMorko. 

Authorized  for  use  in  the  Schools  of  Ontario. 
The  Epoch  Primer  of  English  History. 

liy  Uk\  .  il.  CuEiaiiTON,  M.  A.,  I^to  Tellow  and  Tutor  of  Mcrton  College, 


Uxford. 


Sixth  Edition, 


JPrice,  30  Cents. 
Arrrdrrn  Jot  rnal. 


Most  thorougrh. 

This  volu'ue,  taketi  with  the  ci^ht  small  vohimcs  containinjr  the  ac- 
counts of  the  different  ci>och8,  jircscnts  what  nia.v  Ihj  regarded  as  the  most 

thorough  course  of  elementary  EngliRh  History  ever  puhlished. 

. o 

What  was  needed.  Toronto  Daily  Clorr. 

It  id  just  such  a  manual  as  is  needed  by  inihlic  school  pupils  who  arc 

going  up  for  a  Higli  School  course 

0 

Used  in  separate  schools.  M.  Stakfohd  Prirst 

We  arc  Ua'wi;  tlii:i  History  in  our  Convent  and  Separate  SehooU  in  Lind- 
say. 

~— o— — 
Very  concise.  Hamilton  Timrb. 

A  very  concise  little  book  that  should  I>c  used  in  the  Schools.    In  its 

pages  will  ho  found  incidents  of  Englisli  History  from  A.  D.  43  to  1S70,  in' 

turesting  alike  to  ycung  and  old. 

A  favorite.  Loxnos  Adtrrtibrr. 

Tlic  book  will  prove  a  favorite  with  teachers  prcpdring  pupils  for  the 
entrance  examinations  to  the  High  Schools. 

Very  attractive.  British  Wiho,  Kixoston. 

Thiii  little  book,  of  one  hundred  and  forty  pages,  presents  history  in  a 

very  attractive  shaiio. 

— -o 

Wisely  arrangred.  Canada  Prrsbttrrian. 

The  c]x>chs  chosen  for  the  division  of  Hnglish  Ilistor)*  arc  well  marked 

—not  mere  artificial  milestones,  arbitrarily  erected  by  the  author,  but  rcn| 

natural  landmarks,  consisting  of  great  and  imiK>rtant  events  or  remarkable 

changes. 

Interesting.  Yarmoitii  Tribinr,  Nota  Scotia. 

With  a  perfect  freedom  from  all  looseness  of  style  the  interest  is  so  well 

sustained  throughout  the  narrative  that  those  who  commence  to  read  it 

will  nn(i  it  difficult  to  leave  off  with  its  (lentsal  incomplete.  « 

o— 

Compreliensive.  Litrrarv  World. 

The  siiccial  value  of  this  historical  outline  is  that  it  cives  (he  reader  a 
oompruhonsivo  view  of  the  course  of  memorable  events  and  t.>ochs. 


\ 
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FOU  THE  USE  OF  INTEl.MEDlATE  STUDCNTS  AInD  TEACIIEIIS. 

Gage's  School  Examiner, 

Or  SUENCK  AND  LrTKRATlIlff. 

A  Majjaziiic  for  tlic  School  llooiu  and  Study,  containing  Examination 
Paiwn  on  the  subjucta  taui;lit  in  the  iliyh  a:ui  I'ulili',  Sduxjls,  and  design- 
c<l  for  tlio  iwu  of  Tcaclicr*  in  con.lucti.iy  Monthly  Kxaniinations,  and  in  the 
daily  work  of  tliu  School  Hoom,  and  for  thu  use  of  StUvlent:*  pniiarin^'  for 
the  Intermediate  and  all  OJJicial  ICxaniinutions.  In  addition  to  Oiitjiiial 
Paj)ers  prepared  by  Sjtecialints  on  tiic  various  su!>jccts,  vah:a)>Ie  solcctiong 
witi  beinado  froat  th;;  I'liivvrrtity,  Ili^fli  School  and  liihlic  School  K\andn- 
ations  in  Huro)ic  and  America,  as  well  as  from  Non:ial  School  and  other 
Examinations  for  Teachers,  both  I'rofcssiotin!  and  Non  profuuioiial.  Sub- 
scription, $1.00  |>cr  year— i>ayaldc  in  advance. 

Adorkss— W.  J.  GAGE  &  CO ,  Toronto,  Canada. 

Bro.  UaUmrd,  Prin.  Chric.  Pros.'  Sci'kmiI,  Kinr/ston. 

Am  imic)\  pleased  u'ith  the  plan,  arrang'eniont,  and  matter  of  Cage's 
School  Examiner,  and  trust  it  will  obtain  the  i;enerous  |)atroiia;;c  of  ail 
earnest  cdu::alionists. 


S.  Ditrwaiih,  Colborne. 

It  is  Just  what  we  wanted.    I  have  no  .loubt  o.  its  complet;  success. 

L.  Gilchrist,  Womlcille, 

I  think  it  an  cxcclbnt  iK;riodical,  especially  for  Teachers  who  hold 
Monthly  Examinations. 


IK.  W.  Rutherford,  Port  noican. 

I  find  it  a  very  useful  Journal  in  S'jhool  work  and  cannot  afloixl  to  b« 
without  it.  

JaiMS  McDrien,  /.  P.  S.,  Myrtle. 

The  '  Sciiool  Examiner '  is  rapidly  winnintf  its  way  into  nca;!y  all  tbs 
schools.  

Georje  Harper.  Anchoraje,  Wisconsin,  U.  S. 

It  Is  attractive  in  form,  noat  and  handsome  in  appcar.\ncc,  and.  In  my 
humble  opinio*  contains  more  solid  and  useful  uiattcr  than  any  kimilar 
Journal  in  the  t  nited  States. 


D.  li.  Hnule,   Went  Ariehnt,  C.  II 

Indeed,  the  solution  of  No.  2  Arithmetic,  In  the  April  numbw-v  '.?  a'.oos 
worth  the  subscription  price. 


The  Canada  School  Journal  , 

au  RIOBITBO  AX  flOXORABLI   MRNTION  AT  PAUB  IZIIIBinOH,  187B 

Adopted  by  nearly  every  County  in  Canada. 
Rccomiucnded  by  the  Minister  of  Education,  Ontario. 
Recommended  by  the  Council  of  Public  Instruction,  Qucbea 
Reconunended  by  Chief  Supt.  of  Education,  New  Brunswick. 
Recommended  by  Chief  Supt.  of  Education,  Nova  Scotia. 
Recommended  by  Chief  Supt.  of  Education,  British  Columbl* 
Reoommended  by  Chief  S"pt.  of  Education,  Manitoba. 

IT  IS  EDITED  BT 

A  Committee  of  some  of  the  Leading  Educationists  in  Ontario,  assisteo 
by  able  Provincial  Editors  in  the  Provinces  of  (^(uebeo.  Nova  Scotia,  New 
Brunswick,  Prince  Edn'ard  Island,  Manitoba,  and  British  ColumbiiM  ihva 
havlnsr  each  section  of  the  Dominion  fully  represented. 

C0.NTAIN9  TWENTf-FOUB    PAOBS  OF  SBADIITO    MATtlR. 

Live  Editorials ;  Contributions  on  important  Educational  topics ;  Seleo- 
Uons— Readings  for  the  School  Room ;  aad  Notes  and  News  from  each  Pro- 
vince. 

PRAcnuAL  Departmbnt  will  Always  contain  useful  Lints  on  methods  of 
teaching  different  subjects. 

HATaB:hfATicAb  Depa^'^'IMT  gives  solutions  to  diffloult  problems  Also  on 
Examinatioit  Papers. 

OrpiciAii  Dbpartmbkt  oontains  such  regulations  u  may  be  issued  flom 
time  to  time. 

Subscription,  fl.OO  per  s^nnum,  strictly  in  advanos. 

Rbad  thb  Following  Ljttbr  moM  Joum  Orrbnlbaf  Wuithbr,  wn  Fa> 
Hous  A   {RtCAN  I'orr. 

I  have  also  received  a  No.  of  the  "  Canada  School  Journal,"  which  seems 
to  me  the  brightest  and  most  readable  of  Educationul  Magazines.  I  am  very 
truly  thy  friend,  John  Greenleaf  Whittier- 

A  Club  of  1,000  Subscribers  from  Nova  Scotia. 
(Copy)  E1.UCAT10N  OfFicB,  IlAUFAX,  N.  8.,  Not.  17,  1878. 

Messrs.  Adam  Millkr  &  Co.,  Toronto,  Ont. 

T"  TLT  Si.-»,— In  order  to  nieet  the  wishes  of  our  teachers  in  various  parti 
Of  thu  Province,  and  to  serurj  for  them  the  advantage  of  your  excellent 
periodical,  I  hereby  subscribe  in  their  behalf  for  one  thousand  (1,000)  copies 
at  club  rates  mentioned  in  your  recent  esteemed  favor.  Subscriptions  wllj 
begin  yfiV\  January  issue,  and  lists  will  be  forwarded  to  your  otHce  in  a  few 
days.  Yours  truly, 

David  Allison,  Chief  Supt.  of  Education. 
Address,  W.  J.  QAGE  &  CO   Toronto,  Canada. 


;.     \ 


